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Abstract

This paper finds that globalization is contributing to the rapid increase in executive compensation. Em-

ploying comprehensive data on top executives at major U.S. companies, we show that their compensation

is increasing with exports and foreign direct investment, as well as firm size and technology. Exogenous

export shocks unrelated to managerial decisions also increase executive compensation, and there is little

evidence that this is due to increasing market returns to talent. We do find that export shocks primarily

affect discretionary forms of compensation of more powerful executives at firms with poor corporate gover-

nance, as one would expect if globalization has enhanced rent-capture opportunities. Overall, these results

indicate that globalization has played a more central role in the rapid growth of executive compensation

and inequality than previously thought.
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1 Introduction

“American policy has allowed the winners to keep most of the spoils of trade and has given the losers

crumbs. This has exacerbated income inequality by raising the profits of big corporations and the salaries of

executives and other white collar professionals while leaving blue-collar and lower-skilled workers poorer”

New York Times Editorial April 2, 2016

Globalization and income inequality are currently two of the most important economic issues, with

dissatisfaction about both shaping elections throughout the world. While there is a common perception

that these issues are related (as illustrated by the quote above), research has tended to focus on the impact

of globalization on blue-collar workers. However, it is growth in high incomes, especially the top 1%, that

is contributing to U.S. inequality, as Figure 1 shows:1

FIGURE 1

U.S. Income Shares

Notes: This figure shows the percent of total income going to the top 1% of income 

earners, the 50-60th percentile of income earners, and the 10-20th percentile of 

income earners. Kernel-weighted local polynomial smoothed data from World

Wealth and Income Database (website: wid.world).
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This paper examines the relationship between globalization and growing inequality by focusing on the

incomes of top business executives. By 2013, the typical top business executive of a Standard and Poor 500

Indexed firm earned $3.7 million a year, while Chief Executive Officers (CEOs) made $7.5 million a year,

1We also show the evolution of all U.S. income deciles in Appendix A.1.
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putting both safely within the top 1% of all income earners.2 Moreover, non-finance business executives

are by far the largest share of the top 1% and are representative of top earners more generally (Bakija,

Cole, and Heim 2012, Kaplan and Rauh 2013). Furthermore, executive compensation is rising relatively

quickly, with CEO pay increasing more than eight times faster than average worker pay over the last three

and half decades (Edmans, Gabaix, and Jenter 2017). We study business executives, but compensation in

other fields like entertainment and sports may be even more susceptible to globalization.3

While the income trends of Figure 1 are well-documented and exist in most high-income countries,

the causes of this growth in inequality have remained controversial.4 A variety of explanations have been

proposed, but globalization has rarely been a focus (e.g. Bertrand 2009). Thus, our first goal is to examine

whether globalization is contributing to the rise in top incomes. Figure 2 shows that over the last seventy

years there has been a rapid increase in both executive compensation and exports.5 While gross domestic

product (GDP) is also trending upwards, executive compensation is more closely associated with exports.

This does not imply causality, but it does suggest that the question of whether globalization has contributed

to rising executive compensation is potentially important.

To the extent that globalization matters, our second goal is to understand why it increases executive

compensation. Perhaps market forces reward talented executives who make strategic decisions that expand

their firm abroad. Such executives earn more because they successfully navigate the logistics of selling to

many markets, deal with the complexity of setting up production stages that span numerous countries,

and overcome bargaining and contractual issues in foreign countries. In this case, executives are rewarded

for their talent and actions. Pay increases can also be due to market forces outside the executive’s control

that increase the importance of top talent. For instance, globalization increases optimal firm size (Melitz

2003) and may strengthen assortative matching between firms and executives (Gabaix and Landier 2008,

Terviö 2008). Globalization may also increase pay because it generates new competition for managerial

talent (Marin and Verdier 2012) or because it changes the firm’s organizational structure (Rajan and Wulf

2006, Caliendo, Monte, and Rossi-Hansberg 2015). In short, globalization may alter the nature of the

2The threshold depends on whether measures of total income or labor income are employed (Guvenen and Kaplan 2017).
Piketty, Saez, and Zucman (2017) note that $1.3 million is the average pre-tax income of the top 1% in 2014, with the cutoff
lower than that. Using Social Security Administration data, Guvenen, Kaplan, and Song (2014) show that the 1% wage and
salary threshold in 2012 was $291,000.

3Entertainment and sports superstars have benefited from the ability to reach large global audiences (e.g. Gordon and
Dew-Becker 2008).

4Appendix A.2 shows that the share of income going to the top 1% is increasing in most OECD countries. Gordon and
Dew-Becker (2008) and others examine why the trend is quantitatively stronger in the US.

5We also show that exports is more highly correlated with executive pay at exporting firms than at non-exporting, service
firms (see Figure A3).
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executive’s job, increase the importance of top talent, and thus lead to higher pay (see Rosen 1981).6 We

will refer to these reasons for increasing executive pay as market returns.

FIGURE 2

Executive Compensation and Exports in Long Run

Notes: Data on the median compensation of the three highest paid executives at the 

50 largest U.S. firms comes from Frydman and Saks (2010). Total compensation 

includes salary, bonuses, stocks, and options granted (valued using Black – 

Scholes). Real U.S. GDP and export data comes from FRED (St. Louis Fed)
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Alternatively, globalization can increase executive pay through non-market channels. In general, rent-

capture is an important non-market determinant of executive pay (Bertrand and Mullainathan 2001, Be-

bchuk and Fried 2004, Bivens and Mishel 2013) and we investigate if globalization facilitates these activities.

The sheer size of global firms alone might enhance rent-capture opportunities, and international transac-

tions might make it harder for shareholders, board members, as well as regulatory and tax authorities

to monitor executives. Globalization-induced rent-capture activities may be more feasible for particular

components of pay or for certain types of firms or executives. By intensifying competition for talent,

globalization may also make very high salaries more acceptable by shifting social norms (Piketty and Saez

2003, 2006), which facilitates future rent-capture. Finally, higher levels of competition may encourage

bench-marking executive pay to a relevant peer group, which can inflate corporate pay (Bizjack, Lemmon,

and Nguyen 2011). We will refer to these pay increases as non-market returns.

6In addition, there is evidence that executives now have better outside options because they are increasingly externally
recruited and have general, non-firm-specific skills (Murphy and Zabojnik 2006, Frydman 2016).
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Distinguishing between market and non-market returns is crucial because it influences society’s will-

ingness to tolerate inequality. If pay reflects market forces that optimally reward the executive’s talent

and actions, inequality will be less objectionable than if executive pay increases due to rent-capture. In

addition to the immediate distributional implications, executive compensation has been a controversial

topic with broader ramifications (see Bertrand 2009, Edmans, Gabaix, and Jenter 2017). Rising executive

pay, especially due to rent-capture, can lead to polarization and undermine social cohesion.7

The relationship between globalization and top incomes is studied by examining the relationship be-

tween exports, imports, and foreign direct investment (FDI) and the compensation of top executives at

publicly traded U.S. firms over the years 1993 to 2013. Our analysis links executive pay information from

the ExecuComp data set with firm information from the Compustat data set. This executive-firm matched

data set is well-suited for examining the causes of rising executive compensation, however one drawback

is that Compustat does not report firm-level exports. We calculate firm-specific exports using detailed

product-level export data and presample firm-level sales shares. This approach reflects the fact that ex-

ecutive pay is often benchmarked against a peer group of firms within the same industry and it avoids

using potentially endogenous variation in firm-level exports.8 We then examine whether globalization is

influencing top incomes, and if so whether this relationship reflects market or non-market returns.

In line with the simple correlation in Figure 2 our first finding is that exports increase executive

compensation. An important contribution of our paper is that while firm size and technology are important,

executive pay increases with exports conditional on these and other firm characteristics.9 Quantitatively, we

find that executive compensation’s relationship with exports is comparable in magnitude to that of firm size

and technology. Results also show that exports increase the executive-to-worker pay ratio. Furthermore,

we find that executive compensation increases with another measure of globalization, namely the firm’s

FDI. We also show that the positive relationship between pay and FDI is larger using firm data rather than

industry aggregates, which suggests that our export estimates are, if anything, an underestimate. Overall,

these results indicate that globalization has been a more important force behind the increase in executive

compensation and inequality than generally perceived.

7On the impact of globalization on economic polarization, see Keller and Utar (2016). On the link between globalization
and political polarization, see Autor, Dorn, Hanson, and Majlesi (2016), Dippel, Gold, Heblich, and Pinto (2017), and Che,
Lu, Pierce, Schott, and Tao (2017).

8Another approach is to try to link firms in ExecuComp to the U.S. Census Bureau’s Longitudinal Firm Trade Transactions
Database (LFTTD), however the 50% match rate means half of the ExecuComp firms are dropped from the sample (Ma and
Ruzic 2020).

9We condition on a variety characteristics, such as insider board relationships, markups, and value added. We also explore
whether top marginal tax rates influence executive pay (Piketty, Saez, and Stantcheva 2014), although the available data is
more limited.
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Second, we examine why globalization is increasing executive compensation. We employ an instrumental

variable approach that identifies exogenous export shocks which are by construction independent of the

executive’s actions, as well as domestic economic conditions.10 The results indicate that a 10% exogenous

export shock leads to a 3% increase in the compensation of executives.11 A back of the envelope calculation

indicates that the magnitude of this effect is sizable; the 168% increase in exports between 1993 and 2013

times our point estimate of 0.3 explains 35% of the total increase in executive pay. Thus, exports explains

about a third of the observed increase in executive compensation over the sample period.

Even though export shocks are not caused by managerial decisions they can nevertheless alter market

characteristics which in turn may increase executive pay. For instance, a positive shock may encourage

firms to match with a better, more highly paid executive, or it may drive up the returns to talent by

changing the nature of the manager’s job. Consistent with assortative matching, we find some evidence

that export shocks lead to higher pay for newly hired executives, however the economic magnitude is small.

Furthermore, we find no evidence that export shocks lead to higher returns for more skilled executives.

Lacking strong evidence for a market returns explanation, we turn to the non-market explanation of

rent-capture. Evidence of asymmetry, where executive compensation increases with positive shocks but

does not decrease with negative shocks, suggests that it might be important. We go further by first

exploiting the fact that some forms of compensation are set in a more discretionary way than others, and

thus are more susceptible to rent-capture. Export shocks are found to strongly increase bonus payments,

with little impact on less-discretionary forms of compensation like salary.12 Second, we exploit the fact

that rent-capture is more likely at poorly governed firms and indeed our results show that the impact of

exogenous export shocks is stronger at those firms with insider board relationships. Finally, we take into

account the fact that some executives have more managerial power to influence pay decisions than others.

In particular, we show that the effect of export shocks on pay is strongest for CEOs of poorly governed

firms. Together these results indicate that rent-capture has been an important factor in the relationship

between globalization and executive compensation.

We verify that the results are robust to (i) alternate measures of compensation including the executive-

to-worker wage ratio (ii) identification strategies that exploit variation in world import demand and ex-

10Our instrument is constructed using presample industry-level bilateral export flows and exogenous industry-level export
growth in other high-income countries (Autor, Dorn, and Hanson 2013, Blanchard and Olney 2017). Similar results are
obtained using alternate instrumental variable strategies based on world import demand and exchange rate fluctuations.

11An added benefit of focusing on globalization is that it is easier to identify exogenous shocks that are unrelated to domestic
conditions. We suspect that domestic shocks may also influence executive compensation but it is more challenging to identify
them empirically.

12In principle, the stock-option innovation of the 1990s may have been important for diverting additional rents to top
executives (Bebchuk and Fried 2004, Bertrand 2009); we will explore this dimension of the data in sections 5.2 and A.8.
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change rates, (iii) alternate specifications that account for unobserved executive, executive-by-firm, and

industry-by-year conditions, (iv) employing different measures of firm size, (v) addressing possible selec-

tion by using different samples, (vi) dealing with the potential endogeneity of poor governance, and (vii)

examining the role of imports. All of these results confirm that globalization has contributed to the recent

rise in top-incomes by increasing executive compensation.

The paper makes a number of contributions. First, it speaks to important work assessing the impact of

globalization on inequality. Early studies concluded that skill-biased technical change may have been more

important than globalization in explaining rising inequality (Katz and Autor 1999, Feenstra and Hanson

1999). However, this literature tended to focus on the distinction between skilled and unskilled workers,

not the role of the top 1% of income earners. More recently there has been a growing consensus that rising

import competition, driven in part by China (Krugman 2008), has adversely affected blue-collar workers

(Autor, Dorn, and Hanson 2013, Pierce and Schott 2016). Our analysis complements this work by shifting

the focus to the gains experienced by high-income earners due to exports and foreign direct investment.13

This is important because high-income earners, especially the top 1%, have so far been largely overlooked

in work on globalization and inequality.

Second, while anecdotal evidence indicates that globalization is contributing to rising executive com-

pensation, to date it has received little attention in the literature. Globalization is sometimes dismissed

as a potential explanation because it is believed to be ubiquitous whereas the trends in top income shares

across countries differ (Alvaredo, Atkinson, Piketty, and Saez 2013, Piketty, Saez, and Stantcheva 2014).14

Others argue that globalization should affect occupations differently whereas the trends in top incomes

across occupations are the same (Kaplan and Rauh 2013). In comparison, our analysis features longitudi-

nal, micro-level data that addresses many potential sources of spurious results. Globalization is a promising

long-run explanation for the changing pattern of executive pay over the last century. Any successful expla-

nation needs to deal with why executive pay was relatively flat prior to 1980 and has increased dramatically

thereafter (recall Figure 2). Insider board relationships is a prominent explanation for rising executive pay,

however by most measures corporate governance has strengthened, not weakened, since 1980.15 Growth

in firm size is another common explanation for the recent increase in executive compensation (Gabaix and

13Hummels, Jorgensen, Munch, and Xiang (2014) study the impact of exports on wages, although they do not focus on top
incomes.

14However, Figure A2 shows a clear upward trend in top incomes across OECD countries. Differences are likely driven not
only by variation in global exposure but also by the interaction of globalization with domestic institutions, norms, and the
feasibility of rent-capture (i.e. the U.S. and U.K. compared to Japan and France).

15For example, Sarbanes-Oxley Act of 2002, the SEC’s Executive Compensation Disclosure rules of 2006, and the Dodd-
Frank Act of 2010 have influenced executive pay (Chhaochharia and Grinstein 2009, Hermalin 2005, and Edmans, Gabaix,
and Jenter 2017).
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Landier 2008), and globalization might lead to larger firms (Ma and Ruzic 2020). However, firm size also

increased from the 1940s to the early 1970s when CEO compensation was virtually flat (Frydman and

Saks 2010). In contrast, globalization provides a compelling explanation for the evolution of executive

compensation because the time-series variation in exports and executive compensation track each other

before and after 1980 (see Figure 2).

Third, we provide a unifying analysis of the executives’ market and non-market returns, which are

too often treated as mutually exclusive explanations. Our findings show that executive compensation is

increasing with market forces such as firm size and technology investments, consistent with Gabaix and

Landier (2008) and Garicano and Rossi-Hansberg (2006), respectively. A portion of globalization’s impact

on executive pay operates through size and technology, while another portion affects pay conditional on

these firm characteristics, a finding that is new to the literature. For instance, Ma and Ruzic (2020)

find little evidence that exports are correlated with executive pay after controlling for firm size, using a

less stringent specification that is not directly comparable to our analysis.16 We find that executive pay

increases with shocks unrelated to executive action, as in Bertrand and Mullainathan (2001), and that

market returns explain only a part of the observed relationship between export shocks and compensation.

Furthermore, evidence showing that positive shocks increase executive pay but negative shocks do not

decrease pay point to rent-capture.17 We confirm this by showing that export shocks disproportionately

increase discretionary pay to powerful managers at poorly governed firms. Overall, our findings show that

both market and non-market forces are important in explaining the rapid rise in executive compensation.

The paper proceeds as follows. In the next section, we discuss the data sources employed in this

analysis, provide background information on executive compensation, and describe the main relationship

between executive pay and globalization. Section 3 tackles our first key question of whether globalization

is contributing to the rapid increase in executive pay. Confirming this to be the case, we then proceed to

our second question: why is this occurring? Specifically, in Section 4 we find that export shocks that are

orthogonal to executive actions and other domestic conditions nonetheless increase executive compensation.

Furthermore, the evidence that these export shocks increase market returns through assortative matching

or through increasing returns to talent is weak. We turn our attention to rent-capture in Section 5, finding

that export shocks increase discretionary pay to powerful managers at poor governance firms. We explore a

variety of extensions in both Section 6 and in the Appendix, which shed additional light on the relationship

16Table A12 replicates Ma and Ruzic’s (2020) result, implements a few small but important improvements to their specifica-
tion (i.e. firm fixed effects and a continuous export variable), and shows that executive pay increases with exports conditional
on firm size.

17See also Bertrand and Mullainathan (2001) and Garvey and Milbourn (2006) on this asymmetry.
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between globalization and executive pay as well as demonstrates that the results are robust to alternate

specifications and samples.

2 Data

The empirical analysis utilizes executive compensation data, globalization measures, and firm, executive,

as well as industry level information from the following sources.

2.1 Executive Compensation

Compensation information of the top five executives within each Standard & Poor (S&P) firm was obtained

from the Compustat ExecuComp data set. This is the most comprehensive publicly available data set on

executive compensation, with information about each executive, including their name and identifier as well

as their company’s name and identifier. Importantly, the data set has detailed administrative compensation

information based on company filings with the U.S. Securities and Exchange Commission (SEC).

Our measure of executive compensation is ExecuComp’s TDC1, which includes total compensation

awarded to an executive in a given year. An alternative measure, TDC2, captures compensation realized

by an executive in a given year. Globalization may have a different impact on compensation realized and

compensation awarded, given that the executive has more influence over the former than the latter. By

employing the TDC1 measure we eliminate the possibility that executives strategically exercise their stock

options in response to positive shocks.18

An appealing feature of this executive compensation data is that it also provides detailed information

on individual components of compensation, allowing us to examine how globalization affects more and

less discretionary types of pay. The five components of executive pay are salary, bonuses, stock options

awarded, stock awards, and other compensation. Salary is the executive’s base salary while bonuses includes

bonuses and long-term non-equity incentive plans. Options give the value of stock options awarded, stocks

are the value of restricted stock granted, and other compensation includes personal benefits, 401k plans,

life insurance premiums, and termination payments, among other components. Note that all nominal

compensation values are converted to constant 2014 U.S. dollars using the Consumer Price Index (CPI)

provided by the Bureau of Labor Statistics.

On average in 2013, a top five executive in our sample earned $3.7 million which consisted of about

18Specifically, TDC1 includes stock options awarded while TDC2 includes stock options realized. The supplementary results
in Table A10 indicate this difference is empirically important.
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$0.6m of salary, $0.8m of bonuses, $0.6m of options, $1.4m of stocks, and $0.2m of other compensation

(in 2014 dollars). By comparison, CEOs earned $7.5m overall which consisted of $1.0m of salary, $1.7m

of bonuses, $1.5m of options, $3.0m of stocks, and $0.4m of other compensation. Our subsequent analysis

will exploit the fact that export shocks may affect these components of executive pay differentially.

The relative importance of these forms of compensation over time is presented on the left hand side

of Figure 3.19 Consistent with other findings, this figure shows that options represented a larger share of

compensation in the late 1990s, while stocks represent a larger share of pay more recently (see Frydman and

Jenter 2010, and Edmans, Gabaix, and Jenter 2017 for additional details). The growth in the importance of

stock options since the 1970s is often emphasized, however cash remunerations such as salary and bonuses

have been factors as well (Bertrand 2009).

The right hand side of Figure 3 examines the composition of pay across different firm types. Following

common distinctions in the literature, we focus on S&P 500 firms, S&P MidCap firms, S&P SmallCap

firms, and Other firms. We find that salary represents a somewhat lower share of compensation at S&P

500 firms (13%) and a higher share at SmallCap firms (28%) on average in our sample. In contrast,

bonuses are fairly consistent across firm type at around 20% of total compensation. While there are some

differences, overall the composition of compensation is similar across firm type. Furthermore, Appendix

A.7 shows that our results are similar across different samples of firms.

FIGURE 3

Notes: Salary includes the executive's base salary, Bonuses includes bonuses and long-term non-equity incentive plans, Options are the value of stock 

options awarded, Stocks are the value of restricted stock granted, and Other is all other compensation received by the executive. Source: ExecuComp
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19The SEC changed its reporting rules in 2006 and our analysis takes into account these definitional changes.
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2.2 Globalization

Our first measure of globalization is international trade, given its excellent coverage and the fact that it is

often correlated with other forms of globalization. Detailed U.S. export and import data at the Harmonized

System (HS) ten-digit product level for the years 1989-2012 come from the U.S. Census Bureau via Schott’s

International Economics Resource Page (Schott 2008); Compustat does not report firm exports. Nominal

trade flows are converted to constant 2014 U.S. dollars using the consumer price index (CPI). An appealing

aspect of this data set is that the HS ten-digit trade flows are linked to the six-digit industry codes of the

North American Industry Classification System (NAICS). This enables us to merge this trade data with

the ExecuComp data which reports the six-digit NAICS industries of the executive’s firm. Furthermore,

this data set reports detailed product level trade at the bilateral level (U.S. flows to any particular foreign

country), which is used in our instrumental variable analysis. While our primary focus is on how access

to foreign markets via exports affect executive compensation, we also cover the role of imports and foreign

direct investment in our analysis.

A firm-specific measure of exports is constructed as the weighted average of detailed product-level

exports, where the weights are the share of sales of the firm’s three largest business segments.20 Specifically,

firm-specific exports are defined as:

(1) ln expft =
∑
n

(sharenfpre ∗ ln expnt)

Accounting for the fact that many firms in our data set operate in several industries improves our ability

to measure exports and its impact on executive pay.21 Since the industry in which the firm operates

may evolve endogenously over time, we focus on the firm’s composition of sales in the presample years

of 1990-1992. This approach exploits the evolution of product-level exports over time which affects some

firms more than others based on their presample share of sales.22 Thus, we follow a long literature that

uses industry level trade exposure which disproportionately affects some plants, firms, and regions based

20This approach utilizes Compustat ’s Business Segment data, it focuses on business segments for which export data is
available, and the shares sum to one. Findings are not sensitive to the number of business segments included in the analysis -
results are similar using only the firm’s top business segment (Table A10) or the top five business segments.

21Firm-level export data would be more precise, however identifying a causal relationship between firm-level exports and
executive compensation is challenging given unobserved firm shocks. Furthermore, in practice executive pay is often bench-
marked against compensation at a relevant peer group of firms, which implies that industry-level global expansion is especially
important for executive compensation. Our firm-specific export measure strikes a balance between these considerations.

22In general, while relatively few firms are exporters (18% in Bernard et al. 2007), in our sample of large publicly-traded
firms the vast majority export (as in Ma and Ruzic 2020), which means that using changes in product-level exports to make
inferences about the firm’s exposure to globalization is plausible.
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on their initial industry composition (e.g. Trefler 2004, Cuñat and Guadalupe 2009, Autor, Dorn, and

Hanson 2013).

Our analysis also employs an alternate globalization variable, namely foreign direct investment of

U.S companies, measured using the firm’s foreign affiliate sales reported in Compustat. Results show that

executive pay also increases with FDI, which indicates that globalization, broadly defined as foreign market

access, is increasing compensation. Although there are data constraints, in terms of the years covered, the

evidence on foreign affiliate sales is important because it shows that top incomes are increasing with several

modes of overseas operations. The availability of firm-level foreign sales data also lets us compare findings

using firm versus industry measures of globalization. The results indicate that, if anything, our export

findings represent an underestimate of the relationship between executive compensation and exports (see

Table 9).

2.3 Firm, Industry, & Executive Information

Executive compensation information from the ExecuComp data set is linked to company-level measures in

Compustat using a unique firm identifier, which allows us to construct an executive-firm matched data set.

In this way we can analyze the role of several other factors that have been found to affect executive pay.

We include firm size as a predictor of executive compensation. Our main measure of size is the firm’s

number of workers. We prefer to utilize employment rather than firm sales because the former is a stronger

predictor of executive compensation.23 However, our findings are similar if we proxy for size using sales,

assets, costs, stock price, or market value (see Table A6).

Technological change, in particular in the form of information and communication technology, is likely

to affect executive compensation. We measure technology investment using information on the capital

expenditures of the firm, as in Feenstra and Hanson (1999), and alternatively by R&D expenditures. As

shown in Table A10 fewer firms report information on R&D, yet the estimates remain largely unchanged.

By encouraging skimming or rent-capture, poor corporate governance may be an important driver of

executive compensation. Building on existing approaches, we measure governance using information on

the relationship between the executives and the board of directors of the company, whose tasks include

making compensation decisions. There is scope for conflicts of interest because, for example, directors

receive compensation for serving on the company’s board. Bebchuk and Fried (2004) report that directors

at the largest firms receive on average $152,000 annually. Specifically, our interlock measure is defined

23Furthermore, we prefer employment to market value because both market value and executive compensation are typically
a function of the firm’s stock price, and thus a positive correlation is not surprising (e.g., Himmelberg and Hubbard 2000).
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as a binary variable indicating whether any executive at the firm (in a given year) serves on the board’s

compensation committee, or serves on another company’s compensation board that has an executive serving

on their board. Firms that have executives determining their own compensation may be more prone to

rent-capture. Alternatively, we utilize a different measure of board composition, board, that is defined as a

binary variable indicating whether three or more executives serve on the board of directors. This measure

does not focus on the compensation committee per se, but rather captures the more general influence of

executives on the board of directors.24

Executive compensation may also respond to firm markups, which have been steadily increasing since

1980 (De Loecker, Eeckhout, and Unger 2020). Firms with higher markups are likely to be more profitable

and thus may be able to pay their executives more. We measure markups using information on total sales

and the total cost of goods sold, both from Compustat.25

In addition to these firm characteristics, we also account for broader industry-level conditions that could

potentially influence the relationship between executive compensation and globalization. Specifically, we

include a measure of industry value added provided by the Bureau of Economic Analysis at approximately

the 3-digit NAICS level. In Appendix A.7 we also examine the impact of top marginal tax rates in the

firm’s headquarter state on executive compensation (see Piketty, Saez, and Stantcheva 2014).

Finally, we include a number of executive characteristics in the analysis. While the availability of

executive-level variables is less comprehensive than firm-level data, we have information on experience,

education, and gender. Experience is defined as the number of years the individual has been a top five

executive at any firm in the ExecuComp data set.26 Education is defined as whether the executive has a

doctorate degree. We also show results that account for observed and unobserved time-invariant executive

characteristics by employing executive fixed-effects. An appealing feature of the data is that we can

observe individuals entering and exiting the top echelon of a firm. Executive turnover may be important

for executive pay given the predictions of competitive assignment models discussed in section 4.3.

24The incidence of insider board relationships has declined towards the end of the sample period due in part to legislation
designed to improve corporate governance. Other corporate governance indices, like the“Governance Index” (Gompers, Ishii,
and Metrick 2003) and the “Entrenchment Index” (Bebchuk, Cohen, and Ferell 2008) are only available every few years
between 1990 and 2006.

25Firm-specific markups are calculated as 0.85*(total sales / total costs of goods sold) following De Loecker et al. (2020).
26The results are similar if experience is defined as the number of years that the executive has been at the firm or the

number of years the executive has been the CEO of the firm (see section 4.4).
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2.4 Descriptive Statistics

For obvious reasons our analysis is restricted to industries for which there is information on globalization.27

Furthermore, the handful of firms that report compensation information for fewer than five executives are

dropped from the analysis. For firms that report compensation information for more than five executives,

only the top five are included in the sample. This ensures that each firm in the sample has compensation

information for exactly their five highest paid executives.28

Our main sample includes approximately 48,000 observations and covers close to 11,000 executives,

about 800 firms, 204 six-digit NAICS industries, and two decades (years 1993-2013). The mean natural log

of executive compensation across all years is 7.38, which translates into pay of approximately $1.6m per year

(in 2014 dollars), as shown in the summary statistics in Table A4 in the appendix. For CEO’s, executive

compensation averages $3.4m across all years. Both findings are consistent with the 2013 compensation

values discussed in section 2.1. We also see that 6% of the sample has interlock relationships and 16%

of the sample has three or more executives on the board (board). Executives have on average five years

of experience as a top five manager, the large majority of executives in our sample are male, and a small

fraction have a doctoral degree.

To gain insight into the data, the left panel of Figure 4 plots average compensation at the company

against lagged firm-specific exports, after controlling for both firm and year fixed effects. A significant

positive relationship emerges (the dotted lines give the 95% confidence interval), which is consistent with

the hypothesis that executive compensation is increasing with exports. The right panel focuses on a different

measure of globalization by plotting executive compensation against lagged firm-level foreign affiliate sales.

Again a significant positive relationship is evident, which indicates that firms that are more integrated into

global markets, through either exports or foreign direct investment, pay their executives more. Overall, it

is encouraging that these finding emerge in such raw cuts of the data. The remainder of the paper examines

whether these correlations survive the inclusion of other covariates and reflect a causal relationship.

27For instance, services industries are excluded. Note that globalization may have an even stronger impact on service
industries such as finance and entertainment, than on the mostly manufacturing industries that are included in our analysis.

28Section 5.4 examines whether globalization differentially affects executives within this group of top executives.
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Notes: Average executive compensation (TDC1) versus lagged firm-specific exports (left) and versus lagged firm-level foreign sales (right), after 

controlling for firm fixed effects and year fixed effects. 

FIGURE 4
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3 Exports and Executive Pay

This section tackles our first key question of whether globalization influences executive compensation.

3.1 Approach

We begin by adopting a simple framework to examine the relationship between executive compensation

and exports, given by the following equation:

(2) ln compifnt = β1 ln expft−1+β2 ln sizefnt−1+β3 ln techfnt−1+β′4Xfnt−1+β′5Eifnt+γt+γf +γn+εifnt.

The dependent variable is the total compensation (TDC1) of executive i, at firm f , in industry n, and in

year t. On the right side are firm-specific exports (exp), firm size (size), and technology investments at

the firm (tech), all lagged one year.29 The vector X includes other firm and industry level characteristics

that may influence executive compensation, including measures of corporate governance, markups, and

imports. In addition, the specification will include industry value added to control for industry shocks that

influence compensation. The vector E includes our executive-level measures of experience, education, and

gender.

29Consistent with it taking time for economic factors to influence executive pay, TDC1 is found to be more sensitive to
exports lagged one year than contemporaneous or longer lagged exports.
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Equation (2) also includes fixed effects at the year, firm, and industry level (γt, γf , and γn respectively).

The inclusion of firm fixed effects implies that identification comes from within-firm changes over time, a

common approach in the literature (e.g., Bertrand and Mullainathan 2001) and a natural starting point

given our interest in how globalization affects executive compensation. An alternative approach is to exploit

variation over time within a given executive or job spell; we show below that the results are similar when

executive fixed effects or executive-by-firm fixed effects are included.30 Robust standard errors clustered

at the industry level are reported throughout, and estimation is by least squares.

This section examines whether exports and executive compensation are positively related. To the

extent that they are, subsequent sections will investigate whether this is due to market returns to talent

and actions or non-market returns such as rent capture. Exports can increase firm size and technology

adoption, which means that a portion of the export effect on executive compensation could operate through

these firm characteristics. By including size and technology together with exports in equation (2), we ask

whether compensation increases with exports conditional on these and other firm characteristics.

Rising imports have adversely affected employment opportunities of some lower-skilled U.S. workers.

While the implications for executives are less clear, we do include imports in our specification.31 A large

literature shows that executive compensation depends on firm governance, in particular on the composition

of the board of directors and its relationship with top executives. Thus, we include in equation (2) a

measure of interlocked relationships between executives and the compensation committee. Finally, our

analysis includes measures of firm markups, industry value added, and executive controls, all of which

could influence executive compensation.

3.2 Findings

Table 1 reports the results from estimating equation (2). We begin by focusing on our measures of

globalization and then we sequentially include additional covariates. After accounting for fixed effects,

we find that the export coefficient is positive and significant, while the import coefficient is close to zero,

see column 1.

Firm characteristics that are commonly found to affect executive compensation are also important in

our context, as shown in column 2. First, firm size enters with a positive coefficient, reflecting that as

30See results in Table 10. Note that there is less variation over time within an executive or a job spell because the majority
of executives are a top manager at only one firm in the sample and their tenure tends to be relatively short.

31Import competition may adversely affect firm performance and thus lower executive compensation but imported inputs
may positively affect the firm and thus increase executive compensation. See Cuñat and Guadalupe (2009) for additional
details on imports and executive compensation. In our context, we find that imports and exogenous import shocks have no
impact on executive compensation (Appendix A.9).
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the firm grows and the scope of the executive’s job expands, compensation rises accordingly. Second,

we find that technology investments also raise executive compensation (see column 2), indicating that

new technologies complement executives in the production process, increase their marginal product, and

thus drive up their compensation. Pivoting from explanations centered on the changing nature of the job

to explanations focused on corporate governance and the degree of competition, we see that both poor

governance and higher markups have a positive, although imprecisely estimated, coefficient in our analysis.

Importantly, we see that after the inclusion of these firm characteristics, exports are still positively

related to executive pay (column 2).32 This is an interesting empirical finding since it extends an existing

result that firm size explains all of the recent growth in executive compensation (Gabaix and Landier 2008).

While we confirm that firm size is important, our results show that globalization, as well as technology,

affect executive pay conditional on firm size. Moreover, this result holds irrespective of how firm size and

technology are measured (see Table A6 for alternative firm size measures, including sales, stock price, and

market value, and Table A10 for R&D as an alternative measure of technology). At the same time, the

export coefficient drops by 39% from column 1 to 2, indicating that a portion of the relationship between

exports and executive pay operates through firm characteristics such as size. This is not surprising, given

the abundance of evidence that trade liberalization increases firm size, and that firm size in turn influences

executive pay (Ma and Ruzic 2020).

Executive compensation may also vary with broader industry conditions, such as productivity or price

shocks. While our firm measures should partially account for these changing economic conditions, we also

include industry value added in column 3. The positive and significant estimate indicates that industry

shocks do influence executive compensation. Meanwhile, the coefficient on exports falls by another 35%

(0.11 in column 2 to 0.07 in column 3), although it remains positive and significant. Conditional on industry

shocks, exports are still found to be positively related to executive pay.

The results remain largely unchanged when we add executive-level variables, specifically experience,

gender (male), and education (Dr.). All three positively affect executive compensation (column 4). Im-

portantly, globalization, size, technology, and value added continue to be significant predictors of executive

pay even after controlling for these executive characteristics. The various factors found to be positively

related to executive pay are both plausible and consistent with existing research, which provides support

for our empirical approach and makes our new export findings all the more interesting.

32The fact that the results are significant conditional on a variety of firm characteristics indicates that the link between
exports and executive compensation is not simply due to a mechanical relationship where compensation contracts reward firm
performance.
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(1) (2) (3) (4)

Exports-1 0.186*** 0.113*** 0.074** 0.074**

[0.045] [0.034] [0.031] [0.031]

Imports-1 0.021 0.011 0.007 0.011

[0.014] [0.011] [0.010] [0.011]

Employment-1 0.135*** 0.135*** 0.105***

[0.021] [0.022] [0.022]

Capital Expenditure-1 0.100*** 0.091*** 0.079***

[0.016] [0.016] [0.016]

Interlock 0.031 0.022 0.023

[0.040] [0.040] [0.041]

Markups-1 0.055 0.054 0.043

[0.057] [0.056] [0.050]

Ind Value Added  -1 0.205*** 0.219***

[0.055] [0.045]

Experience 0.068***

[0.002]

Male 0.150***

[0.026]

Dr. 0.118**

[0.048]

Year FE Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes

Observations 48,218 47,433 47,198 47,198

R-squared 0.541 0.553 0.554 0.600

TABLE 1

The Impact of Exports on Executive Compensation

Notes: The dependent variable is the log of total compensation (TDC1) of the executive. 

Estimation by OLS. Exports, imports, employment, capital expenditure, markups, and industry 

value added are all in logs, while interlock, experience, male, and Dr. are unlogged.  Robust 

standard errors clustered at the industry level in brackets. *** p<0.01, ** p<0.05, * p<0.1. 

Executive Compensation

Comparing the magnitudes of the estimated coefficients in column 4 indicates that exports is just

as important for executive compensation as the well-established firm size and technology explanations.

A standard deviation increase in exports (1.56), employment (1.66), and capital expenditures (1.88) is

associated with a 0.12%, 0.17%, and 0.15% increase in executive compensation, respectively. Below we

confirm these results using another measure of globalization, namely firms’ foreign affiliate sales (see Table

9). Imports, on the other hand, are found to be not significantly related to executive pay in Table 1, which

may reflect the competing effects of imported intermediate inputs and rising import competition in final

goods. We conclude that globalization, and in particular increased access to foreign markets, is playing a

role in the rise of executive compensation.
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4 Export Shocks and Market Returns

Our results show a positive relationship between exports and executive pay, but why? We are particularly

interested in the role of market versus non-market forces in determining executive compensation. Pay may

increase simply because the executive’s actions lead to firm expansion abroad, which would be a market

return to executive talent. This section evaluates this hypothesis by examining whether executive pay

responds to exogenous export shocks that are outside of the executive’s control. We then consider the

possibility that exogenous export shocks alter market conditions which in turn increase executive pay.

4.1 Identification of Shocks

Our export variable partially addresses endogeneity concerns by using the firm’s presample business segment

shares and export growth of these products over time. However, it is still possible that export growth could

be affected by time-varying domestic conditions at the firm or industry-level, which in turn are correlated

with executive compensation. Thus, we now identify an exogenous source of variation in industry exports

driven by conditions in foreign countries.

Our instrumental variable is constructed using presample U.S. export flows and exogenous export

growth in other high-income countries. Specifically, we multiply presample 1991 bilateral export flows for

each detailed industry by the growth in industry exports from eight other countries.33 These predicted

bilateral export flows are then summed across all foreign destination markets to obtain an exogenous

measure of U.S. exports abroad in a particular industry and year:

(3) ln exp ivnt = ln(
∑
c

(expnc1991 ∗ (1 + gnt))),

where expnc1991 is bilateral exports to country c in industry n in 1991 and gnt is the growth rate of

exports from other developed countries from 1991 to year t in industry n.34 Finally, a firm-specific export

instrument is constructed using the same presample business segment approach outlined in equation 1.

This approach identifies variation in U.S. exports stemming from common import demand shocks for

a particular good, as well as falling trade costs for this good. For instance, the growth of China will

typically lead to an increase in exports of a particular good from both the U.S. and from other high-income

33The eight countries are Australia, Denmark, Finland, Germany, Japan, New Zealand, Spain, and Switzerland, as in
Autor, Dorn, and Hanson (2013).

34The instrument is balanced (since it relies on presample bilateral exports and industry level growth) and does not pick up
extensive margin adjustments into or out of foreign markets, which can occur in the actual data set and could be endogenous. It
is possible to simplify equation 3 (by pulling the g term out), but we prefer this notational form given subsequent instrumental
variable approaches utilized in section 6.4.
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countries. Importantly, by relying on variation that is unrelated to the executive, this method eliminates

fluctuations in exports that are due to managerial decisions (or for that matter other domestic firm or

industry characteristics). If executives are rewarded solely for their actions, then executive compensation

will be unresponsive to exogenous export shocks, and our export instrumental-variable (IV) coefficient will

be zero. On the other hand, if the export coefficient is positive, this is evidence that executives are being

rewarded for something other than their actions. One possibility that we consider below is that export

shocks alter market conditions for executives which in turn influences their pay.

One important threat to our identification strategy is that exports from the U.S. and other high-income

countries might be driven by common export supply shocks rather than common import demand shocks.

This would be problematic for our instrumental-variable approach to the extent that these domestic supply

shocks are also correlated with executive compensation. We address this concern in three ways. First, the

construction of the instrument relies on a sample of countries that reduces this risk. For instance, Canada

is not included in this comparison group, since the likelihood that it experiences similar export supply

shocks as the U.S. is comparatively high. Second, we explicitly control for several of the most plausible

domestic supply shocks, such as those related to scale, technological change, and value added. Third, we

introduce alternate instrumental variable strategies that address this and other threats to identification.

One approach constructs an instrumental variable using fluctuations in world import demand, while another

approach exploits fluctuations in exchange rates. An appealing aspect of the exchange rate instrument is

that it addresses concerns that talented executives might be able to anticipate growth in foreign import

demand. As shown in section 6.4, these alternate instrumental variables are based on different identification

strategies but generate similar results.

4.2 Export Shock Effects

A strong positive relationship between actual exports and the instrumental variable after accounting for

firm and year fixed effects is shown in Figure A5 in the appendix. Consistent with this, the bottom panel of

Table 2 reports the first-stage instrumental variable results which shows the instrument is a strong predictor

of actual export flows. The coefficient on the export instrument does fall when we include additional firm,

industry, and executive characteristics (column 1 versus 2 and 3), but the instrument remains an important

predictor of exports. Furthermore, the robust (Sanderson-Windmeijer, SW) F-statistics on the excluded

instrument indicates relatively strong first-stages.

The top panel of Table 2 reports the corresponding second-stage instrumental variable results. With
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only exports and imports included in column 1, the coefficient on the former is 0.40 while the latter is

zero. The finding that exports increase executive pay while imports do not is the same pattern we saw in

the OLS results.35 Adding firm and industry characteristics reduces the export coefficient to about 0.3,

see column 2, and it stays this size when our executive-level measures are also included (column 3). By

construction this empirical approach identifies fluctuations in exports that are not driven by executive,

firm, or domestic industry characteristics.36 If executives are only rewarded for their actions, then their

compensation will be unresponsive to these exogenous export shocks. In contrast, the findings in Table 2

show that executives are rewarded for factors that are unrelated to their behavior. Furthermore, we find

that the effect is sizable: a 10% export shock leads to a 3% increase in executive pay (column 3).37

35We have also explored an analogous instrumental-variable approach on the import side, but there is no evidence that
import shocks significantly affect executive compensation (Appendix A.9).

36These results are not sensitive to which firm size measure is used. For instance, if sales is included instead of employment,
the export coefficient is 0.28 (compared to 0.30 in column 3) and the firm size coefficient is 0.07 (compared to 0.10 in column
3).

37In the context of the optimal-contracts literature, our instrumental-variables finding is at odds with the result that optimal
contracts should typically reward executives only for their relative performance evaluation (RPE; Holmström 1979), because
by construction the export shock is not caused by the executive.
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(1) (2) (3)

Exports-1 0.399*** 0.291*** 0.302***

[0.057] [0.073] [0.062]

Imports-1 0.000 -0.004 -0.001

[0.011] [0.010] [0.010]

Firm Controls No Yes Yes

Industry Controls No Yes Yes

Executive Controls No No Yes

Year FE Yes Yes Yes

Firm FE Yes Yes Yes

Industry FE Yes Yes Yes

Observations 46,828 46,068 46,068

R-squared 0.536 0.549 0.595

First-Stage Results:

Export IV-1 0.402*** 0.279*** 0.278***

[0.072] [0.055] [0.055]

SW F-Stat on Instrument 31.47 26.01 25.97

SW F p-value 0.000 0.000 0.000

TABLE 2

The Impact of Export Shocks on Executive Compensation

Executive Compensation

Notes: First and second stage of two-stage least squares regressions. The dependent 

variable in the second stage is the log of total executive compensation (TCD1) and in 

the first stage it is lagged log exports.  Exports, imports, employment, capital 

expenditure, markups, and industry value added are all in logs, while interlock, 

experience, male, and Dr. are unlogged. Robust standard errors clustered at the industry 

level in brackets. *** p<0.01, ** p<0.05, * p<0.1.

If it is not simply returns to executive actions, then why do exports increase executive pay? One

possibility is that executives reap non-market returns; in particular the exogenous export shock provides

a rent-capture opportunity that savvy executives exploit. But this is not the only possible explanation.

Even if the export shock is not caused by executive actions, it may influence executive pay through what is

broadly defined as market returns. For instance, a positive export shock may cause the firm to match with

a more talented and thus more highly paid executive. Relatedly, a positive export shock may cause the

nature of the executive’s job to change which in turn drives up compensation. While we control for some

components of the executive’s job, including firm size and technology, it is still possible that the nature

of the job is changing in other, less observable ways. These channels will be explored in the subsequent

sections.

Before proceeding, note that the instrumental variable point estimates are somewhat larger than the

analogous OLS coefficients in Table 1. While it is tempting to make inferences about the relative importance
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of returns to managerial decisions versus other types of returns by comparing the magnitudes of the OLS

and IV estimates, the instrumental variable approach differs from the OLS approach in a number of ways.

For instance, it addresses possible negative measurement error bias. This complicates attempts to interpret

the difference between the OLS and IV results. However, the fact that the IV estimates are larger than

the OLS estimates suggests that measurement error is important.38

4.3 Market Returns through Re-Assignment

Assignment models predict positive assortative matching where talented workers are hired by better firms

(Sattinger 1975, Rosen 1981).39 Gabaix and Landier (2008) and Terviö (2008) have shown that the insights

from the assignment model are useful in explaining CEO compensation. We are asking a more nuanced

question, namely is the impact of globalization on executive pay driven by assortative matching?

This section introduces elements of Gabaix and Landier (2008) to fix ideas about export shocks and

market returns in a multi-executive setting. Let there be a continuum of firms (n) and potential executives

(m) that are matched together. Low n denotes a larger firm and low m a more talented executive. Thus,

n and m can be thought of as the rank of the firm and the rank of an executive, respectively. Firm n has

size S(n) and executive m has talent T(m), where S’(n)<0, T’(m)<0. The executive’s talent increases

firm value according to:

(4) V = S(n) + c× S(n)γT (m),

where c > 0 is a constant. For present purposes, key is that the multiplicative structure of firm size S(n)

and executive talent T(m) in equation (4) implies that the productivity of talent increases with firm size.40

In our context this means that if a positive export shock increases firm size it leads to higher executive pay

because the productivity of talent has increased. This implies that, at any point in time, a more talented

executive should run a larger firm. Consequently, any changes in the relative size of the firm should lead

to executive turnover. Firms that see their exports grow relative to others should attract top talent, while

firms that expand more slowly should lose talented executives.41

We begin by examining the frequency of executive turnover, which is an important element of the

assignment model. Table 3 reports simple descriptive statistics, using all of the top executives in the

38See section 6.2 for additional results on measurement error.
39For a recent analysis in the context of trade and inequality, see Monte (2011).
40Gabaix and Landier (2008) show that if γ = 1 there should be a unit elasticity of firm size and CEO pay.
41Note that because our regression specification conditions on employment, this mechanism would have to operate through

a broader notion of firm size.
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ExecuComp data set from 1992 through 2014. We see that during these 23 years the vast majority of

executives (92%) work at only one firm and less than one percent of executives work at three or more

firms.42 These finding are consistent with other studies that show top managers often stay at one firm for

several years and rarely move directly from the top position at one firm to another (Frydman and Jenter

2010; Edmans, Gabaix, and Jenter 2017). Given that executive turnover is so rare, it would have to be the

case that the threat of leaving the firm is enough for executives to raise their compensation.43

# of Employers per Executive # of Executives Percent of Sample

1 38,029 92.08

2 2,882 6.98

3 329 0.80

4 47 0.11

5 9 0.02

6 2 0.00

41,298 100

TABLE 3

Executive Turnover

Notes: This table shows the number of S&P firms that each of the executives in the full 

ExecuComp sample have worked at. 

While executive turnover is infrequent, the relevant question for our analysis is, do export shocks

increase the likelihood of executive turnover in a way that influences our pay findings? As a point of

reference, the left hand side of Figure 5 shows the positive relationship between export shocks and executive

compensation. Then the right hand side of Figure 5 shows the relationship between export shocks and the

share of new executives at the firm. While there is a slight positive relationship, it is smaller in magnitude

and insignificant, which suggests that turnover is not central for the relationship between export shocks

and compensation on the left.44

42If executives switch to or from firms outside this large Compustat sample, then of course these numbers will be different.
43Formally, this contestable market argument would require an extension of the basic assignment model. Furthermore, the

threat of leaving is only credible if the executive has skills that are in demand at other firms, such as education or experience,
which we will explore in the next section.

44If both positive and negative export shocks lead to executive turnover, then the relationship on the right side of Figure
5 may be nonlinear. However, fitting a quadratic curve through this scatter plot is also insignificant.
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FIGURE 5

Compensation and Export Shocks (Controlling for FEs) Share of New Execs and Export Shocks (Controlling for FEs)

Notes: Average executive compensation (left side) and share of new top executives at the firm (right side) are plotted against lagged exports (IV).  Both 

scatterplots control for firm and year fixed effects and plot the residuals. 
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Econometric results on the importance of the assignment model mechanism in our context are reported

in Table 4. Column 1 re-reports the key relationship between export shocks and executive compensation,

while column 2 includes a binary variable indicating whether the person is a new top five executive at

the firm in the given year. New executives tend to earn less than their more seasoned colleagues (see the

negative New Exec coefficient), but importantly this has no bearing on the estimated impact of exports.

Finally, column 3 provides direct evidence on the assortative matching prediction by examining whether

new executives hired after a positive export shock are more talented and thus earn more. The coefficient

on the Export*New Exec interaction term is positive and significant, indicating that executives hired after

an export shock earn more than other newly hired executives. However, the magnitude of this effect is

relatively small: a ten percent export shock leads to a newly hired executive earning only 0.34% more.

We provide additional evidence on the role of assortative matching by examining whether the inclusion of

executive-by-firm fixed effects leads to an insignificant effect of exports on executive pay. The results show

that our findings are similar after the inclusion of these spell fixed effects (see Table 10). The assignment

model is important in many settings, however we conclude that it is not central in explaining our observed

relationship between export shocks and executive compensation.
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4.4 Market Returns through Changing Nature of the Job

Export shocks may also change the nature of the executive’s job, thereby altering the market returns to

executive talent. While we control for some key factors, such as size and technology, it is possible that

globalization could affect other, less observable conditions, including the complexity of the job, competitive

environment, or the organizational structure of the firm. These changing job characteristics are not driven

by the executive’s actions but they may nonetheless increase the demand for talented executives which

might raise compensation accordingly.

The remaining columns of Table 4 provide evidence on this by examining whether export shocks dispro-
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portionately raise the compensation of the more experienced and educated executives. While experience

and education do increase executive pay directly (unreported in Table 4), we do not find that exports

disproportionately increase pay to these types of workers. None of the export interaction terms in columns

4-7 are positive and significant.45

The evidence in Table 4 for increasing market returns in response to exogenous export shocks shows

that reassignment and returns to experience and education are not central to explaining our findings.46 Of

course, it is possible that export shocks alter other dimensions of executive talent. For instance, perhaps

the executives that benefit from export shocks are the ones that speak foreign languages or are familiar

with foreign business practices. These characteristics are not observable by us. Another possibility is that

globalization increases executive compensation because of non-market forces, such as luck and rent-capture.

5 Export Shocks and Non-Market Returns

After finding that the impact of exports on executive pay is not primarily driven by market returns, we turn

to non-market returns, and in particular rent-capture, as a potential explanation. Perhaps globalization is

increasing the pay of executives precisely because these workers are well placed to benefit from new rent-

capture opportunities. Distinguishing between market and non-market returns is important both because

it informs public attitudes about rising executive compensation and because the policy response to these

alternate explanations differs.

5.1 Asymmetry

We know from Table 2 that executives are rewarded for external export shocks that are unrelated to their

actions. However, if positive export shocks and negative export shocks were equally likely and their impact

symmetric, then globalization alone can not explain rising executive compensation. It turns out that

positive export shocks are much more common than negative ones, in line with the increase in exports over

this period (see Figures 2 and A3).47 Furthermore, there is evidence that the response of compensation

to positive and negative export shocks is not symmetric. Figure 6 plots the percent change in firm-level

executive pay against the percent change in our export instrumental variable. There is an overall positive

45We instrument for both the export variable and the export interaction term.
46Additional analysis shows that export shocks do not disproportionately increase the pay of executives at larger or more

technologically advanced firms.
47This is confirmed in Figure 6 below, where a disproportionate share of export shocks are positive (72%) compared to

negative (28%).
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relationship, consistent with the results from Table 2.48 However, this relationship differs depending on

the sign of the shock. The kinked fitted line in Figure 6 is evidence that positive export shocks may have a

stronger impact on executive compensation than negative export shocks. In fact, there is no evidence that

negative export shocks lower compensation (the slope of this line is 0.036 and is not statistically different

from zero). Positive shocks, however, do significantly raise executive compensation (the slope is 0.081 with

a p-value of 0.02).49

This asymmetry raises the possibility that rent-capture is playing a role in the relationship between

exports and executive pay. In fact, executives benefiting from positive shocks but not suffering the con-

sequences of negative shocks is exactly what one would expect if rent-capture is important. Executives

successfully capture a portion of the proceeds associated with positive shocks but adverse shocks do not

lead to rent-capture opportunities and thus do not affect executive pay.

Notes: Annual percent change in average firm-level total compensation (TDC1) 

plotted against the annual percent change in the export instrument. Fitted lines 

show how compensation responds to positive and negative export shocks. 

FIGURE 6

The Asymmetric Effect of Export Shocks on Executive Compensation
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Of course, this asymmetry does not prove rent-capture and thus in subsequent sections we provide

additional evidence on whether non-market forces are contributing to the observed relationship between

globalization and executive compensation. We employ three approaches to shed light on rent-capture.

First, we examine whether exogenous export shocks disproportionately affect more discretionary types of

compensation that are conducive to rent-capture. Second, we ask whether the impact of export shocks on

48While not shown in the figure, this relationship is positive and significant at the one percent level.
49However, these slope coefficients are not statistically different from one another.
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executive pay is stronger at poor governance firms where rent-capture is more likely. Finally, we exploit

the fact that some executives, in particular CEOs, have more managerial power to influence pay decisions.

5.2 Discretionary versus Non-Discretionary Pay

We distinguish between the following compensation categories: salary, bonuses, options, stocks, and other

forms of compensation (as seen in Figure 3). We hypothesize that compensation that can be adjusted

in the short-term in relatively discretionary ways will be more prone to rent-capture. Thus, exogenous

export shocks will tilt compensation towards less-structured and more discretionary components of pay if

rent-capture is important.

Salaries are the “fixed component” in executive contracts (Murphy 1999), and in comparison bonus

payments are more flexible. In Murphy’s (1999) analysis the share of firms employing discretionary ele-

ments in their bonus payments was up to 52%, depending on industry (his Table 4). Furthermore, even

when bonuses are based on performance measures, performance can be subjective and based on qualitative

evaluations (Edmans, Gabaix, and Jenter 2017), boards can make discretionary adjustments to perfor-

mance measures, boards also have discretion in allocating a fixed bonus pool across executives, and there

is discretion associated with which performance measure among several will be used (Murphy 1999). Fur-

thermore, rent-capture is common in termination payments (the ’golden handshake’) and personal benefits

(e.g. use of company aircraft for family travel). Both termination payments and personal benefits are in

our ’other compensation’ category.

Table 5 reports results showing the impact of exogenous export shocks on different components of exec-

utive pay. For ease of comparison, column 1 re-reports the earlier results which use total compensation as

the dependent variable, while columns 2-6 decompose compensation into salary, bonuses, options awarded,

stocks, and other compensation. We see that exogenous export shocks have no impact on salary (column

2). In contrast, we find that exogenous export shocks have a strong positive impact on bonuses (column

3), with a coefficient almost twice as large as that for total compensation. Moreover, export shocks signif-

icantly increase other forms of compensation, including personal benefits, in column 6. Export shocks also

tend to positively affect options awarded and restricted stock grants, although these coefficients are not

significant at standard levels.50 Overall, these results are consistent with the hypothesis that export shocks

have a stronger impact on short-run, flexible forms of compensation that are more prone to rent-capture.

50Export shocks tend to have a larger impact on options exercised compared to options awarded (0.714 - unreported versus
0.423 - in column 4), although the former coefficient is insignificant. This provides some evidence that the executive’s ability
to choose when to exercise options means that this component of pay is more sensitive to export shocks.
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Furthermore, we find that the presence of executives on the compensation committee (i.e. interlock)51

significantly increases bonus payments, but has no impact on any of the other forms of compensation. The

fact that poor governance is associated with larger bonuses strengthens the evidence that bonuses are more

discretionary and susceptible to rent-capture.
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Overall, these results indicate that the impact of export shocks on executive pay depends strongly on

the specific form of compensation. Discretionary pay, such as bonuses, is increasing in the presence of

51Or a reciprocal relationship with another firm.
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export shocks, which is what one would expect if executives engage in rent-capture activities. Of course

there are other reasons discretionary pay may be especially responsive (i.e. they may be more closely

tied to performance measures), so additional tests for rent-capture are pursued next. Because we find the

strongest effect for bonus payments, we extend this analysis in the subsequent sections. Additional results

for other components of compensation are shown in Appendix A.8.

5.3 Poor Governance

If rent-capture is important, the impact of export shocks on bonuses should be stronger at firms with

poor corporate governance. This section examines this hypothesis as another means to assess whether

rent-capture is driving globalization’s impact on executive pay.

To formally test this idea we interact export shocks with measures of poor corporate governance.

Recall that our measures of poor governance include whether a firm has an executive that serves on the

compensation committee (interlock) and whether a firm has at least three executives on the board of

directors (board). The first of these measures more directly reflects the executive’s impact on the pay

process itself, while the second captures general executive influence over the board.

Column 1 of Table 6 re-reports our earlier bonus result, while column 2 includes the interaction of

exports with interlock. We instrument for both exports and the export interaction term (using the interac-

tion of the export instrumental variable and interlock). The positive and significant interaction coefficient

indicates that export shocks disproportionately increase bonuses at poor governance firms. A 10% export

shock raises bonuses by 5.7% in general, but at poor governance firms bonuses increase by about 7.3%. In

other words, the impact of export shocks on executive bonuses is stronger at firms where rent-capture is

likely.

Exogenous export shocks also disproportionately increase bonuses at firms where many executives are

on the board of directors, as seen in column 3. Specifically, a 10% export shocks raises bonuses by 7.2% at

these poor governance firms, compared to about 5.5% at other firms. Finally, column 4 shows that these

two aspects of poor governance are different and both positively influence the relationship between export

shocks and executive bonuses. We conclude that poor corporate governance is important in understanding

the relationship between export shocks and executive bonuses.
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(1) (2) (3) (4)

Exports-1 0.582** 0.570** 0.550** 0.542**

[0.268] [0.265] [0.269] [0.266]

Exports-1*Interlock 0.155** 0.124*

[0.068] [0.068]

Exports-1*Board 0.172** 0.163**

[0.070] [0.074]

Firm Controls Yes Yes Yes Yes

Industry Controls Yes Yes Yes Yes

Executive Controls Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes

Observations 46,068 46,068 46,068 46,068

R-squared 0.391 0.391 0.391 0.392

SW F-Stat on Instrument 25.97 26, 239 26, 81 27, 319, 101

TABLE 6

The Impact of Export Shocks on Bonuses at Poor Governance Firms

Notes: Second stage of two-stage least squares regressions. Dependent variable in all columns is the 

log of bonuses. Exports and the interaction terms are instrumented throughout using the export 

instrument and the interaction of this instrument and the poor governance variables. Exports, 

imports, employment, capital expenditure, markups, and industry value added are all in logs, while 

interlock, experience, male, and Dr. are unlogged. Column 3 includes uniteracted Board  instead of 

Interlock   and column 4 includes both  Board  and Interlock  . Robust standard errors clustered at the 

industry level in brackets. *** p<0.01, ** p<0.05, * p<0.1. 

Executive Bonuses

One might be concerned that the composition and structure of the board of directors is endogenous.

We have two approaches to address this issue. First, we identify long-run averages of governance that

break the potential link between governance and short-run fluctuations in firm performance. In turns out

that estimates using this approach are similar to or actually slightly stronger (see Table A8). Second, we

confirm these results with a poor governance measures that does not rely on board structure at all but

rather, in the spirit of the asymmetry finding of Figure 6, examines whether pay rises when the firm’s stock

price falls (see Table A10). Overall, these findings provide further evidence that rent-capture plays a role

in globalization’s impact on executive compensation.

5.4 Managerial Power

Our final piece of evidence on rent-capture focuses on whether more powerful executives are the ones that

disproportionately benefit from export shocks at poor governance firms. Relative to their less influential

colleagues, powerful managers, such as CEOs, are well placed to capture the rents from unexpected shocks.

The results from this analysis are presented in Table 7. In columns 1 and 2, we begin by splitting the

sample into CEOs and non-CEOs and find that the linear export coefficient is larger for CEOs (0.73 versus
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0.53).52 This indicates that managerial power matters in the context of global shocks.53 However, we are

also interested in whether exports at poor governance firms disproportionately affect CEO pay. We see that

the coefficient on the export*interlock interaction term is 0.38 for CEOs (column 1), which is substantially

larger than the 0.10 coefficient for non-CEOs (in column 2). In other words, a 10% export shock increases

CEO bonuses by 11% at poor governance firms but increases non-CEO bonuses by 6.3% at these same

firms. In columns 3 and 4, we use the alternative board measure of poor governance instead. Again the

results show that CEOs disproportionately benefit: a 10% export shock increases CEO bonuses by almost

10% at poorly governed firms but increases non-CEO bonuses by only 6.6% at poorly governed firms.

Interestingly, the magnitude of the interaction effect in columns 1 and 3 indicates that having an executive

on the compensation committee is more conducive to the CEO capturing rents than simply having many

executives on the board of directors.54 These results provide evidence that it is powerful executives who

benefit most from globalization, due to their rent-capture opportunities.

We then compare results for the highest-paid (rank 1) and the lowest-paid (rank 5) executive at the

firm in columns 5 and 6. We find that export shocks at interlocked firms have a larger impact on the

top ranked executive compared to the fifth ranked executive (the export*interlock interaction coefficient is

0.18 versus 0.12, with the latter coefficient insignificant).55 This reinforces our CEO findings by showing

that it is powerful executives, broadly defined, who benefit. Finally, we verify that globalization also

disproportionately increases CEO’s total compensation, and not just bonuses, at poorly governed firms

(see the interaction coefficient of 0.09 in column 7). The analogous impact on total compensation of

non-CEOs is again less pronounced (column 8).

52Note that non-CEOs are still among the top 5 highest paid executives at the firm.
53This is not true for all firm characteristics; for example, CEOs benefit less from growth in firm size than non-CEOs

according to our results.
54We also find that both interaction coefficients remain positive and significant predictors of CEO pay when included

simultaneously, with the export*interlock coefficient again being larger in magnitude.
55The difference between the highest paid and fifth-highest paid executive is larger when we employ the board measure of

poor governance.
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In sum, our findings present compelling evidence that rent-capture is playing a role in the link between

globalization and executive compensation. First, we find in Table 5 that exogenous export shocks exclu-

sively increase more discretionary forms of compensation (in particular bonuses), which are more conducive

to rent-capture. Second, we see in Table 6 that the impact on bonuses is strongest at poor governance

firms where rent-capture is more likely. Finally, the results in Table 7 show that at these poor governance
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firms it is the executives with more power that are the ones that disproportionately reap the rewards from

exogenous export shocks.

6 Extensions

6.1 Executive versus Average Worker Pay

Our results indicate that exogenous export shocks increase executive compensation, but broader implica-

tions for inequality hinge on executives disproportionately benefiting from globalization. To the extent

that exports increase the wages of other workers at the firm in the same way, then there would be no effect

on within-firm inequality (e.g. Song, Price, Guvenen, Bloom, and von Wachter 2015). Of course not all

firms are equally exposed to globalization, but those that are would experience little within-firm inequality

growth. One way to address this issue is by studying whether exports increase executive pay by more than

average worker pay.56

Until recently firms were not required to report non-executive compensation in SEC filings. Thus,

Compustat does not include a direct measure of wages. We therefore define average wages at the firm

as labor expenses per employee, as in Bertrand and Mullainathan (1999). Unfortunately, not all firms in

Compustat report labor expenses. In cases where this variable is missing, we use average labor expenses

per employee at other similar firms within the same industry and year.57 This approach takes advantage

of the fact that firms in the same year and within an industry tend to pay similar wages. While this is not

perfect, it provides an opportunity to maintain a consistent sample of firms in light of data constraints.

Another approach is to try to link firms in ExecuComp to the U.S. Census Bureau’s Longitudinal Business

Database (LBD), however the 50% match rate means half of the ExecuComp firms are dropped from the

sample (Ma and Ruzic 2020).

Our starting point is the instrumental variable specification from before which estimates the impact of

export shocks on total compensation (column 1 of Table 8). We then ask whether average pay within the

firm responds to globalization in the same way. Column 2 shows that export shocks do not significantly

increase average worker compensation.58 Finally, in column 3 we use as the dependent variable the ratio

56This is a quasi-placebo test since rank and file workers do not have managerial power or insider relationships that will
allow them to personally benefit from globalization. Thus, to the extent that rent-capture is important, it should only influence
executive compensation.

57Specifically, if firm-level average wage is missing then we use average wages at other firms within the same NAICS industry
and year. Of the estimated average wage data, 22% use the six-digit NAICS average, 16% use the five-digit average, 7% use
the four-digit average, 33% use the three-digit average, and 22% use the two-digit average.

58Since there is no executive-level variation, this specification is estimated at the firm-level which leads to fewer observations.
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of executive to average worker compensation. The export coefficient is positive, which confirms that

executives disproportionately benefit from exogenous export shocks relative to the average worker.59 In

other words, globalization is leading to within-firm inequality and thus inequality between executives and

the population at large. Consistent with our findings, Ma and Ruzic’s (2020) OLS results show a positive

correlation between exports and the CEO to worker pay ratio, but this relationship vanishes with the

inclusion of firm size. Table A12 replicates Ma and Ruzic’s (2020) result, implements a few small but

important improvements to their specification (i.e. firm fixed effects and a continuous export variable),

and shows that executive pay does increase with exports conditional on firm size.

Execu Comp Avg Worker Comp Exec / Worker Ratio

(1) (2) (3)

Exports-1 0.302*** -0.403 0.707*

[0.062] [0.341] [0.374]

Employment-1 0.102*** 0.146*** -0.045

[0.022] [0.035] [0.047]

Capital Expenditure-1 0.065*** -0.141*** 0.209***

[0.015] [0.034] [0.045]

Other Firm Controls Yes Yes Yes

Industry Controls Yes Yes Yes

Executive Controls Yes Yes Yes

Year FE Yes Yes Yes

Firm FE Yes Yes Yes

Industry FE Yes Yes Yes

Observations 46,068 9,201 45,683

R-squared 0.595 0.288 0.430

SW F-Stat on Instrument 25.97 25.98 25.88

TABLE 8

The Impact of Export Shocks on Executive and Average Worker Compensation

Notes: Second stage of two-stage least squares regressions. The dependent variable is the log of 

total executive compensation (TDC1) in column 1. Average worker compensation at the firm is 

used as the dependent variable  in column 2 (this specification is estimated at the firm level). 

Finally, the dependent variable in column 3 is the ratio of total executive compensation (TDC1) to 

average worker compensation. Average worker compensation is measured as the firm's labor 

expenses per employee, and if this data is missing, by the detailed industry average of 

compensation per employee. Exports, imports, employment, capital expenditure, markups, and 

industry value added are all in logs, while interlock, experience, male, and Dr. are unlogged.  

Robust standard errors clustered at the industry level in brackets. *** p<0.01, ** p<0.05, * p<0.1.

The firm size and technology results in Table 8 are also noteworthy. Consistent with the existing

literature, we find that larger firms tend to pay their executives more (see employment coefficient in

column 1). However, we also find that larger firms pay their workers more too (column 2) and thus firm

size does not raise the executive to worker pay ratio (column 3). These results show that while firm

59Note that the results could be attenuated because executive pay is also included in the average worker compensation in
the denominator.
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size increases the pay of executives, it does not lead to within-firm inequality. In contrast, we find that

capital expenditures increase executive compensation but decrease average worker compensation, which

is consistent with skill-biased technical change complementing skilled workers and substituting for less-

skilled workers. As a result, technology is found to increase the executive to worker pay gap (see column

3). Overall, these findings support our earlier results and show that both globalization and technology

increase within-firm inequality.

6.2 Foreign Direct Investment

We have thus far focused on exports and imports as our measures of globalization. Another component

of globalization that may affect executive compensation is foreign direct investment (FDI). Firms may

offshore production to other countries and thus foreign affiliate sales allow multinational firms to serve

foreign customers without exporting.60 Unfortunately, data on foreign sales in Compustat is limited in

terms of the years covered and the destination of these sales (which makes it impossible to identify foreign

sales shocks using our instrumental-variable approach). However, Compustat does measure foreign sales

from 2000-2013, and data coverage becomes better over time. Given the importance of FDI in the global

economy, we investigate the link between foreign affiliate sales and executive compensation to complement

our export results.

A difference between the FDI and trade data is that the former is measured at the firm-level. Therefore,

not only can we estimate the relationship between firm-level globalization and executive compensation,

but we can also replace this firm-level FDI measure with an industry aggregate to gauge the role of data

aggregation for our export finding.

Table 9 reports the relationship between foreign affiliates sales and executive compensation. The

results in column 1 measure foreign and domestic sales at the industry level and account for a full set

of controls and fixed effects. Notice that there is no significant relationship between industry FDI and

executive compensation. Next we weight industry foreign and domestic sales by the firm’s presample

business segments (column 2). There is now a significant positive relationship between FDI and executive

compensation, which indicates that multinationals tend to pay their executives more. Finally, we estimate

the impact of FDI sales on compensation using firm-level data (column 3). The coefficient is again positive

and significant, as in column 2, but it is now more than five times larger (the FDI coefficient increases

from 0.007 to 0.038).

60There is no data on offshoring to foreign arms-length suppliers in Compustat.
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Ind. FDI Bus. Seg. FDI Firm FDI Ind. Exports Bus. Seg. Exports

(1) (2) (3) (4) (5)

Foreign Sales-1 0.003 0.007*** 0.038***

[0.012] [0.002] [0.013]

Domestic Sales-1 0.024 0.002 0.009***

[0.020] [0.007] [0.003]

Exports-1 0.059*** 0.074**

[0.019] [0.031]

Firm Controls Yes Yes Yes Yes Yes

Industry Controls Yes Yes Yes Yes Yes

Executive Controls Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes

Observations 17,634 19,380 11,633 47,198 47,198

R-squared 0.630 0.632 0.684 0.600 0.600

TABLE 9

Foreign Affiliate Sales and Industry vs Firm-Level Globalization Measures

Executive Compensation

Notes: Dependent variable is log total executive compensation (TDC1). Estimation by OLS. Columnns 1-3 measure foreign 

and domestic sales at the industry level, the business-segment level, and the firm level, respectively. Industry and 

business segment foreign sales values are applied to firms that had positive firm-level foreign sales values for at least one 

year in the sample. Columns 4-5 measure exports at the industry level and business-segment level.  Foreign sales 

information is available for the years 2000-2013 (pre-2010 data is more limited). Foreign sales and domestic sales (Col 1-3), 

exports and imports (Col 4-5), employment, capital expenditure, markups, and industry value added are all in logs, while 

interlock, experience, male, and Dr. are unlogged. Robust standard errors clustered at the industry level in brackets. *** 

p<0.01, ** p<0.05, * p<0.1.

These results indicate that executive compensation increases with another form of globalization (i.e.

FDI). Interestingly, the coefficient on foreign sales is about four times larger than the domestic sales

coefficient (0.038 versus 0.009 in column 3). This shows that executive compensation gains are larger

for foreign expansion than for domestic expansion. These results provide another piece of evidence that

globalization, broadly defined, is indeed playing a role in the growth of executive compensation.

Furthermore, the FDI coefficients in columns 1-3 show that the impact of globalization on executive pay

is progressively larger as we move towards firm-level data, which is consistent with industry estimates having

classical measurement error.61 The export results in columns 4 and 5 further support this interpretation.

The industry-level export coefficient (0.059 in column 4) is smaller than the estimate obtained with firm-

specific exports measured using business segment shares (0.074 in column 5). Overall, these results indicate

that not only does executive compensation increase with FDI but also our export findings are, if anything,

an underestimate of what would be obtained with firm-level data.

61Endogeneity could also play a role, but the fact that the IV estimates (Table 2) are found to be larger in magnitude
than the OLS estimates (Table 1) indicates that measurement error is more prevalent in our setting than a spurious positive
endogeneity bias.

38



6.3 Executive and Industry Fixed Effects

Our analysis so far has exploited within-firm changes over time to identify the impact of globalization

on executive compensation. This section examines the sensitivity of our results to alternate identification

strategies that exploit different sources of variation. This includes pursuing estimation strategies that

account for unobserved executive, executive-by-firm, and industry-by-year characteristics.

For comparison purposes, column 1 of Table 10 reports our previous estimates on the impact of export

shocks on executive compensation. We replace firm and industry fixed effects with executive fixed effects

in column 2. This not only changes the identifying assumptions but it also substantially increases the

number of fixed effects (about 11,000 executives versus roughly 800 firms). With only about four years of

data for each executive, a specification with executive fixed effects is demanding and limits the variation

over time used to identify the impact of globalization on executive pay. Nonetheless, in column 2 we see

that export shocks have a significant positive impact on executive pay after accounting for unobserved

executive characteristics. A ten percent export shocks leads to a 2.3% increase in executive pay which is

similar to the 3% increase estimated in column 1.

Next, we include firm and executive fixed effects simultaneously. We find that exogenous export shocks

significantly increase executive pay in column 3. The estimated impact is now larger, with a ten percent

export shock leading to a 4.6% increase in executive pay.62 Another approach is to exploit variation within

each job spell by including firm-by-executive fixed effects. The results in column 4 indicate that export

shocks still increase executive compensation even after accounting for unobserved firm-by-executive, match-

specific characteristics.63 This also provides further evidence that assortative matching is not driving the

relationship between globalization and executive pay. Overall, these results show that exploiting variation

within an executive over time leads to a similar estimated effect of exports on compensation.

62The first-stage F-statistic on the instrument is weaker due in part to the large number of fixed effects, but the associated
p-value is one percent.

63Since the vast majority of executives work for only one firm (see Table 3), the results in columns 3 and 4 are similar.
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Our analysis so far has dealt with potentially confounding industry conditions by controlling for industry

value added and by using an instrumental variable approach. In column 5, we go one step further by

including industry-by-year fixed effects, where the industry is defined at the 3-digit NAICS level. The

export coefficient remains positive and significant at the one percent level. Furthermore, the magnitude of

this effect is similar to that found in column 1 (0.22 versus 0.30). We conclude that there is little evidence

that industry-by-year conditions not captured by industry value added are important for our results. In
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column 6, we combine executive fixed effects with industry-by-year fixed effects. The export coefficient

falls to about 0.17, but remains positive and significant.

Overall, Table 10 explores a variety of different identification strategies which include alternate sets of

fixed effects. The export coefficient varies somewhat across specifications but the range of point estimates

is narrow and precisely estimated (0.17 to 0.46). We conclude that our results are robust to employing a

number of reasonable alternate sources of identification.

6.4 World Import Demand and Exchange Rate IV Results

This section examines the robustness of our results to two alternate methods of measuring exogenous

export variation. While these additional approaches are conceptually distinct from our earlier instrumental

variable, they all share the common goal of identifying exogenous variation in exports that is uncorrelated

with executive behavior.

Our first alternate instrumental-variable approach uses world import demand (WID) shocks to identify

an exogenous source of variation in U.S. exports (similar to Hummels, Jorgensen, Munch, and Xiang 2014).

This method exploits the fact that shocks in a particular country likely affect the demand for goods from

both the U.S. and other foreign countries. These shocks could include changes in foreign demand (due to

evolving preferences or input use) or productivity shocks that alter the countries comparative advantage.

Specifically, this instrument is constructed by allowing presample bilateral U.S. exports to grow at the

exogenous rate at which non-US imports into a foreign country increased within an industry. Like the

original instrument this approach identifies shocks to U.S. exports driven by changing foreign conditions

but it identifies these shocks in a different way using different data.64 Details about the construction of

this WID instrument are discussed in Appendix A.11.

Findings using this WID instrument are reported in column 1 of Table 11. The first-stage results,

reported in the bottom panel, show that world import demand shocks are a positive predictor of actual

U.S. export flows. The first-stage F-statistic on the excluded instrument is 9.7 and the associated p-value

is less than one percent. The second-stage results, reported above, show that exogenous export shocks,

driven by world import demand fluctuations, have a significant positive impact on executive compensation.

Furthermore, the export point estimate (0.4) remains similar to that obtained using the original instrument

(0.3).

64The original instrument uses UN Comtrade data on exports reported by 8 high-income countries, while this WID instru-
ment uses Comtrade import data reported by the foreign receiving country.
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World Import Demand IV Exchange Rate IV

(1) (2)

Exports-1 0.405*** 0.357*

[0.134] [0.199]

Firm Controls Yes Yes

Industry Controls Yes Yes

Executive Controls Yes Yes

Year FE Yes Yes

Firm FE Yes Yes

Industry FE Yes Yes

Observations 46,068 44,894

R-squared 0.591 0.595

First-Stage Results:

WID IV-1 0.039***

[0.012]

Ex Rate IV-1 -0.028***

[0.010]

SW F-Stat on Instrument 9.715 7.61

SW F p-value 0.002 0.006

TABLE 11

The Impact of Export Shocks on Executive Compensation - Alternative Instrumental Variable Models

Notes: First and second stage results of two-stage least squares regressions. The dependent variable in the 

second stage is the log of executive compensation (TCD1) and in the first stage it is the lagged log of exports. 

Column 1 utilizes an instrument that is constructed using world import demand (excluding U.S. imports) and 

presample bilateral export flows. Column 2 utilizes an instrument that is constructed using exchange rate variation 

and presample bilateral export flows. Firm exposure to export shocks is measured in their main business segment 

industry. Exports, imports, employment, capital expenditure, markups, and industry value added are all in logs, 

while interlock, experience, male, and Dr. are unlogged. Robust standard errors clustered at the industry level in 

brackets. *** p<0.01, ** p<0.05, * p<0.1.

Our second alternate instrumental-variable approach uses exchange rate variation to construct an export

instrument (similar to Bertrand and Mullainathan 2001 and Bertrand 2004). This method exploits the fact

that exchange rates fluctuate over time, defined here as the foreign country’s currency per U.S. dollar.65

Furthermore, based on presample bilateral export flows, some industries will be more exposed to exchange

rate fluctuations in a particular foreign country than other industries. Details about the construction of

this exchange rate instrument are discussed in Appendix A.11. An advantage of this instrumental-variable

approach is that exchange rate fluctuations may be harder for executives to anticipate compared to foreign

import demand shocks. However, a drawback is that exchange rates may be responsive to domestic U.S.

conditions, which in turn could be correlated with executive compensation.

65Nominal exchange rate data is obtained from the World Bank (WB) for numerous countries spanning the years 1990-2015.
The World Bank does not report exchange rates for EU countries post 1999, so instead we use the OECD exchange rate data
that spans the entire sample. For non-EU countries that are present in both the WB and the OECD data sets, the exchange
rate data are identical.
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With these considerations in mind, column 2 of Table 11 presents the instrumental variable results

using this exchange rate instrument. The first-stage results, reported in the bottom panel, show that the

coefficient on the exchange rate instrument is negative and significant. As expected, an increase in the

exchange rate, reported as the foreign currency per U.S. dollar, makes U.S. goods more expensive abroad

and thus reduces exports.66 The second-stage results, reported above, show that exogenous export shocks

driven by exchange rate fluctuations have a significant positive impact on executive compensation. The

magnitude of this effect is similar to our earlier results. Overall, the findings in Table 11 are reassuring since

they indicate that our findings are confirmed using a variety of different methods of identifying exogenous

export shocks.

7 Conclusion

We construct an executive-firm matched data set spanning thousands of executives working at hundreds

of major U.S. firms over the last twenty years to examine the influence of globalization on the rising

compensation of business executives. Our analysis generates a number of key findings. First, through the

growth in top incomes, globalization is playing a more important role in inequality than previously thought.

We show that globalization increases executive compensation, which is also increasing with firm size and

technology investments. While past studies have focused on imports or dismissed globalization’s impact

on top incomes based on cross-country or cross-occupation comparisons, we show using a comprehensive

data set and a rigorous empirical analysis that globalization is one of the more important drivers of the

recent growth of executive compensation.

Second, this finding is not simply due to talented executives successfully expanding their firms abroad

and thus being more highly compensated. Our instrumental-variable results demonstrate that even export

shocks, which by construction are unrelated to managerial decisions, significantly increase executive pay.

There is some evidence that export shocks increase pay by improving the executive-firm match (although

the magnitudes are small) and no evidence that export shocks increase the returns to talent. The observed

relationship between globalization and executive pay cannot be fully explained by changing market returns.

Third, we find that rent-capture plays a role in the impact of globalization on executive compensation.

Exogenous export shocks primarily affect discretionary, less-structured forms of compensation (especially

bonuses), which are more conducive to rent-capture. In addition, export shocks have a larger effect on

executive bonuses at poor governance firms where rent-capture is prevalent. Finally, at these poor gov-

66Although the first-stage F-statistic on the instrument is weaker (7.6), the associated p-value is less than one percent.
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ernance firms, it is the more powerful executives, especially CEOs, that disproportionately benefit from

export shocks.

Our finding that recent globalization trends have increased U.S. inequality by disproportionately raising

top incomes represents an important step forward. Our results also might help to explain the apparent gap

between the public perception of globalization and research on globalization. In recent elections, discontent

about globalization has led to a populist resurgence. To the extent that top income earners disproportion-

ately benefit from globalization in poor governance settings, these attitudes are understandable. However,

our findings should not be interpreted as a rationale for protectionist policies since globalization has gener-

ated large increases in the overall standard of living. The key question for policy makers is to devise ways

to address the distributional implications of globalization, such as those identified in this paper, without

compromising aggregate welfare gains.
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A.1 Evolution of All U.S. Income Deciles

Figure 1 illustrates a dramatic increase in the share of total U.S. income going to the top 1% of earners

over the last four decades, while the other two deciles remain essentially flat. To ensure these relationships

are not an artifact of the income groups selected, in Figure A1 we report all the U.S. income deciles. We

see that the share of income going to the top decile of U.S. earners has increased from about 30% to almost

50% over the last thirty five years. The other nine deciles all have income shares that are well below 20%

and they have experienced a similar decline over this period. We conclude that regardless of how one

measures it, growing inequality in the U.S. is driven by the rapid increase in top incomes.

FIGURE A1

U.S. Income Deciles

Notes:  Kernel-weighted local polynomial smoothed data from World Wealth and 

Income Database (website: wid.world).
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A.2 Top 1% in Other OECD Countries

Our analysis examines why top incomes in the U.S. have increased so dramatically, as illustrated in Figure

1. This section provides some evidence on trends in top incomes in other high-income countries.

Employing data from the World Wealth and Income Database (Alvaredo, Chancel, Piketty, Saez, and

Zucman), the evolution of the top 1% fiscal income share for a variety of OECD countries is shown in

Figure A2. The share of income going to the top 1% has increased in all ten of these countries.67 While

67We focus on OECD countries that have available data, that are similar to the U.S., or that have been examined for
comparison purposes in the literature (Piketty and Saez 2006; Alvaredo et al. 2013).
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there is some heterogeneity across countries, a clear upward trend is evident in Figure A2. In particular,

the share of income going to the top earners ranged from about 4-10% early in the sample but by the end

of the sample it was in the 8-14% range. The growth in top incomes is not a phenomenon specific to the

U.S. While there are certainly institutional differences across countries, we see little reason to believe that

the relationship between globalization and executive compensation identified in this paper does not apply

to other countries as well.

FIGURE A2

Top 1% in Other OECD Countries

Notes:  Kernel-weighted local polynomial smoothed data from World Wealth and Income 

Database (website: wid.world). 
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A.3 Time-Series Variation

Figure A3 examines the relationship between executive composition and globalization using our data. Both

executive compensation and exports have increased substantially over our sample period of 1993 to 2013.

Reassuringly, these results are very similar to the trends seen in Figure 2, which provides additional external

validity for our analysis.

We also see in Figure A3 that executive pay at firms in our sample track exports more closely than

executive pay at non-exporting, service firms. The correlation coefficient between exports and executive

pay at in-sample, exporting firms is 0.91, while the correlation coefficient between exports and executive

compensation at out-of-sample, non-exporting firms is 0.71. As exports have increased recently, the gap
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in average executive pay at these two types of firms has grown. This provides another piece of evidence

indicating that exports are influencing executive compensation.

FIGURE A3

Executive Compensation and Exports

Notes: Average executive compensation (TDC1) at exporting firms "In" the sample, 

average executive compensation at non-exporting firms "Out" of the sample,  and 

average exports over time. Compensation data for top 5 executives is obtained from 

the Compustat ExecuComp data set and export data comes from the U.S. Census 

Bureau via Schott's International Economics Resource Page (Schott 2008).
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A.4 Summary Statistics

Our sample consists or over 48,000 observations, spanning almost 11,000 executives and almost 800 firms.

Table A4 reports the summary statistics of our executive compensation variable, and its components, as

well as the main independent variables, including the globalization, size, and technology measures.
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Obs Mean Std. Dev.

Compensation Variables:

ln (Executive Compensation) 48,705 7.38 1.02

ln (Salary) 48,705 6.10 0.62

ln (Bonus) 48,705 5.03 2.24

ln (Options) 48,705 4.90 2.80

ln (Stocks) 48,705 2.64 2.98

ln (Other Compensation) 48,705 3.56 1.67

Independent Variables:

ln (Exports)-1 48,705 21.84 1.56

ln (Imports)-1 48,218 22.07 2.23

ln (Employment)-1 48,355 8.40 1.66

ln (Capital Expenditure)-1 48,245 18.17 1.88

Interlock 48,705 0.06 0.24

ln (Markups)-1 48,665 0.95 0.33

ln (Ind Value Added)  -1 48,092 11.89 0.64

Board 48,705 0.16 0.36

Experience 48,705 4.67 3.65

Male 48,705 0.96 0.19

Dr. 48,705 0.03 0.17

# of Executives 10,953

# of Firms 798

Notes: Total Executive Compensation (TDC1) includes Salary, Bonus + Long Term Incentive Plans 

(LTIP), Options Awarded, Stocks, and Other types of compensation. Firm Specific Exports are 

constructed using the firm's presample business segments and 6-digit NAICS export data. 

Employment, Capital Expenditure, Interlock, Markups, and Board are measured at the firm level. 

Imports and Value Added are measured at the NAICS level (6-digit and 3-digit respectively). 

Experience, Male, and Dr. are measured at the executive level. 

TABLE A4

Summary Statistics

A.5 Export IV Scatter Plot

Figure A5 plots exports against the export instrumental variable (see equation 3), after accounting for

firm and year fixed effects. A strong positive relationship is evident, which indicates that the instrument

is successful at predicting actual export flows. This offers visual confirmation of the relatively strong first-

stage instrumental variable results reported at the bottom of Table 2 (SW F-Stat on instrument of over

25).
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FIGURE A5

Exports and Export Instrumental Variable (IV)

Notes: Lagged exports are plotted against the lagged export IV, controlling for firm 

and year fixed effects.
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A.6 Measuring Firm Size

This section demonstrates that our findings are not sensitive to alternate measures of firm size. As in

Edmans, Gabaix, and Jenter (2017, Table 2), we examine the relationship between firm size and executive

compensation using an OLS specification that includes executive characteristics and year fixed effects.

Instead of industry fixed effects, to be conservative we utilize firm fixed effects. Columns 1-6 of Table A6

show how executive compensation varies with a variety of firm size measures, in particular employment,

sales, assets, costs, stock price, and market value. All variables enter with a positive and significant

coefficient and the magnitudes are similar (with a narrow range of 0.15 to 0.25 across six measures). Note

that the latter two measures have larger coefficients, which is consistent with the observation that executive

compensation and these two size proxies are closely related to the firm’s stock price.

Next we examine whether exports matter for executive compensation above and beyond firm size. We

begin by including exports without controlling for size (see column 7), finding that a ten percent increase in

exports is associated with a 0.77% increase in executive compensation. In columns 8 to 13 we add one size

measure at a time to the specification. Including exports and other firm characteristics in the specification

causes every one of the size coefficients to fall (compare columns 1 to 8, 2 to 9, etc.). Furthermore, the

inclusion of the size measures often causes the export point estimate to decrease too (compare columns 7

to 8, 7 to 9, etc). These results provide additional confirmation that a portion of globalization’s effect on

executive pay operates through firm size.
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Importantly the magnitude of the export coefficient is remarkably stable after the inclusion of a variety of

different proxies for firm size. Specifically, there is no statistical difference between the export coefficients

using any of the size measures. The fact that the export coefficient is positive, significant, and similar

in magnitude in every specification indicates that our finding that globalization increases executive pay

conditional on size is robust. We conclude from Table A6 that all measures of firm size generate similar

results.
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A.7 Top Tax Rates and Sample Selection

Recent work indicates that top marginal tax rates are an important driver of executive compensation.

For example, a lower top marginal tax rates may provide incentives for the executive to bargain more

aggressively over pay (Piketty, Saez, and Stantcheva 2014). Using data from the Taxsim database we
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measure top marginal income tax rates in the state in which the firm is headquartered. While all executives

in our data set face the same marginal federal (U.S.) income tax rate, many also pay state income taxes

which can vary significantly across states and over time. For instance, the top marginal income tax rate

has increased in California from 9.3% in 1990 to 14.1% in 2014, has remained at 0% in Texas, and has

decreased from 8.5% to 5.1% in New Mexico. We examine whether these changes in top marginal state

tax rates can explain part of the growth in top incomes.

As a point of reference, columns 1-2 of Table A7 re-report our main results that include approximately

46,000 observations and do not include top marginal tax rates. Then in columns 3-4, we include our top

marginal tax rate variable, which due to limited information on the headquarter state of the firm restricts

the sample to 28,000 observations. We find that the top marginal tax rate has a negative impact on total

compensation (column 3), which supports the idea that as top marginal tax rates fall executives have more

incentive to bargain for higher compensation (Piketty, Saez, and Stantcheva 2014). However, top tax rates

have an insignificant impact on bonuses (columns 4). Importantly the inclusion of Top Tax Rate and the

associated loss of observations has no qualitative effect on the export coefficients of interest which remains

positive and significant.

Columns 5-6 then go one step further by only including firms that span the entire 21 years of the

sample. This alleviates concerns that firm entry or exit from the sample may be influencing the results. By

restricting the sample in this way, the number of observations falls to approximately 15,000 observations.

Despite the loss of sample size, the export coefficients of interest remain positive and significant. If anything,

the impact of export shocks on executive bonuses at poor governance firms is now larger (0.38 versus 0.16

in column 2). Again we see that the top marginal tax rate has a negative impact on total compensation

but no impact on executive bonuses. Overall Table A7 sheds light on the role of top marginal tax rates

and it indicates that our export results are consistent across a variety of different samples.
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A.8 Poor Governance Details

Given that export shocks have a positive impact on executive bonuses (see Table 5), our subsequent

analysis focused more carefully on this component of discretionary compensation (see Tables 6-7). As

a quasi-placebo test, this section examines whether export shocks effect other types of compensation at

poorly governed firms. Furthermore, we investigate whether there is any evidence that poor governance

itself is endogenously related to unobserved firm characteristics.

Column 1 of Table A8 shows that export shocks increase total compensation but this effect is not

stronger at poorly governed firms. The export point estimates is positive and significant, but the ex-
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ports*interlock coefficient is insignificant. In column 2 we find that export shocks have no impact on

less-discretionary salaries, regardless of corporate governance. Column 3 re-reports our previous results

showing that export shocks lead to higher executive bonuses and this effect is stronger at poorly governed

firms. We find no impact of export shocks on options awarded or on stocks in columns 4 and 5, regardless

of the quality of corporate governance. While we do find in column 6 that export shocks increase other

types of compensation, there is no evidence that this relationship is stronger at poorly governed firms.

Ultimately, we find that poor corporate governance only influences the relationship between export shocks

and discretionary bonuses, which is consistent with rent-capture being important.

We also examine whether poor governance is correlated with unobserved firm characteristics. If these

firm characteristics are in turn correlated with executive compensation, this could influence our results.

We address this potential issue by constructing measures of poor governance that are less susceptible to

endogeneity. Specifically, we calculate firm-level averages of our interlock and board variables over time

in order to break the potential link between governance and short-run fluctuations in firm performance.68

The results from interacting these alternate poor-governance measures with export shocks are reported

in columns 7 and 8. Consistent with the results in column 3, we find that exogenous export shocks

disproportionately increase executive bonuses at poor-governance firms. The interaction point estimates

are in fact larger in magnitude when defining poor governance using the interlock average (column 7) or

the board average (column 8). The important message is that the potential endogeneity of poor governance

does not seem to be a main driver of our findings.

68Firm-level averages over the entire sample are time-invariant and thus subsumed by the firm fixed effects. We split the
sample into thirds by taking seven year averages of interlock and board over the periods 1993-1999, 2000-2006, and 2006-2013.
The results are similar using different definitions.
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A.9 Import Shocks

Our analysis has focused on the impact of exports on executive compensation, while adding imports as

a regressor throughout. Import competition may adversely affect firm performance which in turn could

reduce executive compensation. However, imported inputs may increase firm profits and thus increase

executive compensation. While recent studies have found an adverse impact of imports on blue-collar
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workers, this may not be the case for top executives (Cuñat and Guadalupe 2009). This section extends

our analysis by examining the impact of exogenous import shocks on executive compensation.

We construct an instrumental variable for imports which is analogous to the export instrument outlined

in equation 3. Specifically, this import instrument is constructed using presample bilateral import flows and

the growth in industry-level imports in other high-income countries.69 Column 1 of Table A9 reports our

main results that instrument for exports. Column 2 then instruments for imports instead using our import

IV. While the import instrument successfully predicts actual import flows (the SW first stage F-statistic is

large), the second stage coefficient on imports is close to zero, indicating that exogenous import shocks have

no effect on executive compensation. Notice that the uninstrumented export coefficient remains positive,

significant, and similar in magnitude to the uninstrumented export coefficient from column 4 of Table 1.

Column 3 then simultaneously instruments for both exports and imports and finds that both first-stages

are strong. However, in the second-stage, only the export coefficient is statistically significant and the

magnitude of this coefficient increases relative to column 1. Imports have a negative point estimate, but

in our analysis it is not significantly different from zero. Overall, we find that exports and export shocks

both significantly increase executive compensation, while imports and import shocks have little effect on

top incomes.

69Note that we prefer not to construct import exposure using business segment data, since doing so would cause exports
and imports to be highly correlated due to mechanical reasons (i.e. they both would be functions of the same underlying
business segment shares). Results are similar if both export and import exposure are measured at the main industry level (see
Appendix A.10).
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Export IV Import IV Export and Import IV

(1) (2) (3)

Exports-1 0.302*** 0.059* 0.335***

[0.062] [0.035] [0.083]

Imports-1 -0.001 0.051 -0.041

[0.010] [0.040] [0.047]

Firm Controls Yes Yes Yes

Industry Controls Yes Yes Yes

Executive Controls Yes Yes Yes

Year FE Yes Yes Yes

Firm FE Yes Yes Yes

Industry FE Yes Yes Yes

Observations 46,068 46,058 46,058

R-squared 0.595 0.599 0.593

SW F-Stat on Instrument 25.97 106.3 43, 19

TABLE A9

The Impact of Export and Import Shocks on Executive Compensation

Notes: Second stage of two-stage least squares regressions. Column 1 reports the baseline export IV 

results. Instead, column 2 instruments for imports using an analogous import instrument. Finally, column 

3 instruments for both exports and imports simultaneously. Exports, imports, employment, capital 

expenditure, markups, and industry value added are all in logs, while interlock, experience, male, and Dr. 

are unlogged. Robust standard errors clustered at the industry level in brackets. *** p<0.01, ** p<0.05, * 

p<0.1.

A.10 Additional Sensitivity Findings

Table A10 presents a number of additional sensitivity checks. Column 1 re-reports our earlier results from

the main text for comparison purposes. Columns 2-4 then explore alternate ways of defining exports and

export shocks. Specifically, column 2 uses product level exports in the firm’s main industry (which is

defined by ExecuComp) rather than using firm-specific exports which is constructed as the weighted share

of exports across the firm’s top three business segments. The export coefficient is now estimated to be

0.22 (versus 0.30 from column 1). It is possible that the additional information on the business segments

of the firm allow us to more clearly estimate the pay responses to exogenous export shocks. Despite this

alternate method of constructing exports, we see that the results are similar.

Returning to our preferred firm-specific export measure, column 3 explores an alternate method of

linking the firm to industry-level export shocks. Specifically, in the baseline analysis each firm is exposed

to industry export shocks in its time-invariant main industry as defined by ExecuComp. In contrast,

column 3 uses a time-varying measure of the firm’s main NAICS industry from Compustat. The benefit

of this measure is that it accounts for the possibility that a firm’s primary industry may change over the

sample. The downside is that potentially small changes in a firm’s composition of production, which shift

62



it from one NAICS primary industry to another, could translate into large changes in measured global

exposure. This may generate noisy swings in the data, when in fact the firm’s switch from one NAICS

industry to another may represent a rather small readjustment of the firm’s activities.70 Column 3 uses

this time-varying measure of the firm’s export shock, it includes time-varying industry fixed effects, and

we see that the impact of export shocks on compensation remains largely unchanged.

Column 4 also uses our firm-specific export variable, but defines the firm’s time invariant main industry

using business segment sales rather than using the ExecuComp definition. The coefficient on exports

remains similar. Overall, columns 2-4 indicate that the results are not sensitive to how export exposure is

defined.

Our preferred measure of total compensation (TDC1) includes options awarded to an executive in a

given year. Column 5 utilizes an alternate measure of total compensation (TDC2), which includes stock

options exercised rather than awarded. Comparing the export point estimate in columns 1 and 5, we find

that export shocks have a more positive impact on TDC2, which is consistent with the idea that executives

strategically exercise their options after a positive global shock.

Rather than relying on board-based measures of poor governance, column 6 uses an entirely different

measure based directly on the co-movement of the firm’s stock price and executive compensation. Specif-

ically, we define the binary variable rent to equal one if the firm’s stock price fell but average executive

compensation at the firm rose in a given year. In a sense, this is an ex-post measure of poor governance.

The results indicate that defining poor governance in this way also generates a significant positive coeffi-

cient and does not alter the export coefficient of interest. Thus, we see that our results are robust to using

a measure of poor governance that is not based on the structure and composition of the board of directors

at the firm.

Column 7 employs an alternate measure of technology investment. Rather than including capital

expenditures which are used elsewhere in our analysis, we now include R&D expenditures. Unfortunately

the data coverage of the R&D variable is limited and thus we lose almost a quarter of the observations.

Nonetheless, R&D expenditures have a significant positive impact on executive compensation. Importantly

the inclusion of R&D and the subsequent loss of sample size does not alter the export coefficient of interest.

We also examine whether globalization increases executive pay by increasing the complexity of an

executive’s job. We measure complexity using the number of destination markets that the firm’s main

industry exports to, with the idea that a manager’s job is more complex if they serve more foreign markets.

70See Keller and Yeaple (2009) on the consequences of this in the context of FDI spillovers.
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In column 8, we find that complexity has little bearing on executive pay, while the impact of export shocks

remains an important predictor of compensation.
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A.11 Additional Instrumental Variable Details

This section provides additional details on the construction of the world import demand and exchange

rate instrumental variables. First, the world import demand (WID) instrument identifies variation in U.S.

exports using information on foreign import demand conditions. This instrument is constructed by allowing

presample bilateral U.S. exports to grow at the exogenous rate at which non-US imports into a foreign

country increased within an industry. Formally, the WID instrument is constructed in the following way:

(5) WID exp ivnt =
∑
c

(expnc1991 ∗ (1 + gWID
cnt )).

Like our original instrumental variable approach (see equation 3), we use presample 1991 U.S. bilateral

export flows in industry n and to foreign country c. The difference is that now we multiply presample

export flows by the growth rate of world imports of good n into country c between 1991 and year t. To

ensure that we are identifying an exogenous source of variation in world imports, we exclude imports

coming from the U.S. Unlike the original instrument, this WID instrument uses an exogenous growth rate

g that varies by foreign country c.71 The final step is to sum across foreign trade partners to generate an

industry-year specific world import demand instrument.

Second, our exchange rate instrument identifies variation in U.S. exports arising from the fact that

some industries will be more exposed to exchange rate fluctuations in a particular foreign country than

other industries. Specifically, the instrument is constructed in the following way:

(6) ER exp ivnt =
∑
c

(expnc1991 ∗ (1 + gexct )).

We use presample 1991 U.S. bilateral export flows in industry n and to foreign country c, as before. The

difference is that now we multiply presample export flows by the percent change in the exchange rate in

country c between 1991 and year t. The exchange rate is defined as the foreign country’s currency per U.S.

dollar. Like the WID instrument the exogenous growth rate g varies by foreign country c but unlike the

71We can construct this instrument for years in which there are no bilateral trade flows in an industry (assuming of course
that bilateral exports exist in the presample year). However, world import demand growth rates (g) do need to be restricted
to country-industry pairs that span all the years in the sample to ensure that the instrument is based on a balanced sample.
The firm’s main industry n is defined using business segment data at the 4-digit NAICS level.
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two other instruments it does not vary by industry n.72 Then we sum across trade partners to generate an

industry-specific export instrument that relies on variation in exchange rates that affect some industries

more than others based on presample export flows.

A.12 Reconciling Findings with Existing Literature

A key contribution of our paper relative to the existing literature is that we find exports increase executive

compensation conditional on firm size. Ma and Ruzic (2020), for instance, find that exports increase

executive pay by increasing firm size. In Table A12 we show that these different conclusions depend on

the empirical specification. We start by replicating Ma and Ruzic’s (2020) specification using the same

ExecuComp data. Despite the fact that our sample is almost three times larger (and we use a slightly

different dependent variable), our 0.36*** coefficient on employment in column 1 of Table A12 is similar

to their 0.39*** coefficient in column 2 of Panel A in Table 2. Column 2 replicates Ma and Ruzic’s (2020)

specification in column 2 of Panel B in Table 2, by adding an export dummy variable.73 Our export

coefficient of 0.09*** is similar to their 0.05* export coefficient. These findings led Ma and Ruzic (2020)

to conclude that exports do not influence executive pay conditional on firm size.

Having replicated their findings, we now explore whether the results change with more rigorous empirical

specifications. In column 3 we use firm fixed effects, rather than Ma and Ruzic’s (2020) sector fixed effects.

This leads to an increase in the export coefficient and a 33% reduction in the magnitude of the employment

coefficient, because firm size is positively correlated with unobserved time-invariant firm characteristics.

Column 4 then uses a continuous export variable rather than the export dummy. The export coefficient

is about 30% larger (compared to column 3), while the employment coefficient falls again. Moving away

from a simple binary export variable to a continuous export variable that can capture intensive margin

adjustments is important. Finally, column 5 includes our executive, firm, and industry level controls, which

generates results that are similar to our main findings in Table 1. Column 5 clearly shows that exports

affect executive compensation conditional on firm size, and the employment and export effects are similar

in magnitude. Our empirical analysis then goes on to pursue an instrumental variable approach to estimate

the impact of globalization on executive compensation (Table 2). Overall, these findings show that a few

small but important improvements to Ma and Ruzic’s (2020) empirical specification lead to a different

72We focus on the top 100 U.S. trading partner countries and can construct the instrument for years in which there are
no bilateral trade flows in an industry. Thus, this instrument is balanced and does not capture extensive margin adjustments
into or out of foreign destination markets which could be endogenous. The firm’s main industry n is defined using business
segment data.

73The export dummy is constructed to match Ma and Ruzic’s 76% exporter, 24% non-exporter split.
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conclusion about how exports affect executive pay.

Firm FE Firm FE Firm FE

Cont. Exports Cont. Exports

Panel A, Col. 2 Panel B, Col. 2 Controls

(1) (2) (3) (4) (5)

Employment-1 0.363*** 0.362*** 0.240*** 0.225*** 0.104***

[0.006] [0.006] [0.012] [0.012] [0.014]

Export Dummy-1 0.094*** 0.115***

[0.020] [0.026]

Exports-1 0.147*** 0.074***

[0.018] [0.017]

Imports-1 0.021

[0.013]

Capital Expenditure-1 0.079***

[0.010]

Interlock 0.024

[0.023]

Markups-1 0.041

[0.035]

Ind Value Added  -1 0.213***

[0.034]

Experience 0.068***

[0.001]

Male 0.149***

[0.014]

Dr. 0.119***

[0.021]

Year FE Yes Yes Yes Yes Yes

Sector FE Yes Yes No No No

Firm FE No No Yes Yes Yes

Observations 48,355 48,355 48,355 48,355 47,149

R-squared 0.394 0.394 0.545 0.547 0.600

TABLE A12

The Impact of Exports on Executive Compensation - Alternate Specifications

Executive Compensation

Notes: The dependent variable is the log of total compensation (TDC1) of the executive. Estimation by OLS. 

Exports, imports, employment, capital expenditure, markups, and industry value added are all in logs, while 

interlock, experience, male, and Dr. are unlogged.  Robust standard errors clustered at the year*sector (i.e. 4-

digit NAICS industry) level in brackets. *** p<0.01, ** p<0.05, * p<0.1. 

Ma & Ruzic 2020

Table 2
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