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a b s t r a c t 

We develop a general equilibrium model that delivers realistic fluctuations in pay inequal- 

ity as a result of changes in the technology frontier. In our model, executives add value 

to the firm not only by participating in production decisions, as do other workers in the 

economy, but also by identifying new investment opportunities. Improvements in technol- 

ogy that are specific to new vintages of capital raise the return to managers’ skills for dis- 

covering new growth projects and, thus, increase the compensation of executives relative 

to workers and disparities in pay across executives. Our model implies that, controlling for 

firm size, compensation is higher in fast-growing firms and that pay inequality increases 

as investment opportunities in the economy improve. Both predictions are consistent with 

the data. 

© 2018 Published by Elsevier B.V. 

1. Introduction 

The dispersion in pay between top executives and 

workers, as well as among executives in different firms, 

has fluctuated considerably since the early 1900s. Over this 

� We are grateful to the editor (Toni Whited), an anonymous referee, 

Brianna Chang, Andrea Eisfeldt, Igor Makarov, Gustavo Manso, Claudia 

Olivetti, Stavros Panageas, Nick Roussanov, Amit Seru, Per Stromberg, and 

Luke Taylor, as well as seminar participants at Boston College, Federal Re- 

serve Bank of Chicago, Columbia Business School, Copenhagen Business 

School, University of Geneva, Macro-Finance Society, Northwestern Uni- 

versity, New York University, Stockholm School of Economics, Red Rock 

Finance Conference, and the Western Finance Association for helpful com- 

ments and discussions. We thank Vishal Kamat for excellent research as- 

sistance. Dimitris Papanikolaou thanks Amazon (Amazon Web Services) in 

Education Grant for research support. 
∗ Corresponding author at: Kellogg School of Management, Northwest- 

ern University, 2211 Campus Drive, Evanston, IL 60208, USA. 

E-mail address: c-frydman@kellogg.northwestern.edu (C. Frydman). 

period, pay inequality in the United States has followed a 

well-documented J-shaped pattern, which largely mirrors 

movements in overall income inequality ( Piketty and Saez, 

2003; Frydman and Saks, 2010 ). Understanding the under- 

lying factors that drive these patterns in executive pay can 

shed light on the forces behind the movements in overall 

pay inequality. We propose that technological innovation, 

and its impact on the value of investment opportunities in 

the economy, is an important driver of this process. We 

develop an equilibrium model of executive pay that links 

both the level and the dispersion in executive compensa- 

tion to the current state of the economy. The key insight 

of our model is that executives contribute to their firms 

along multiple dimensions. Importantly, the marginal value 

of managerial skills changes with the technology frontier, 

leading to substantial fluctuations in both the level and the 

dispersion in executive pay over time. 

We build a dynamic general equilibrium model with 

heterogenous firms that employ executives and workers. 
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Executives add value to the firm along two dimensions. 

First, similar to production workers, they provide labor ser- 

vices that are complementary to the firms’ existing assets. 

Second, executives participate in the creation of new cap- 

ital by identifying investment opportunities for the firm. 

The efficiency of an executive in identifying these oppor- 

tunities depends on the quality of the match between 

the firm and the executive. Matching between executives 

and firms is random, and so the quality of the match is 

initially unobservable. Over time, as executives make in- 

vestment decisions, all market participants update their 

beliefs about the quality of the match based on their ob- 

served performance, and managers with poor performance 

are fired. In equilibrium, executives are rewarded for both 

of their skills, while workers are rewarded only for their 

effort s in production. Similar to worker compensation, ex- 

ecutive pay includes a component that is related to the 

executives’ direct contribution to the production process, 

which is proportional to aggregate output. But the com- 

pensation of executives includes a second component that 

depends on the marginal return to new investments, which 

in turn depends on the perceived quality of the match and 

the bargaining power of executives. 

Our model generates significant time variation in the 

level of executive pay, scaled by either the earnings of 

the average worker or total output, and in the dispersion 

in executive pay across firms. The key mechanism is that 

the marginal returns to these two skills are neither con- 

stant nor co-move perfectly with each other. This result 

arises naturally in our model because our economy is char- 

acterized by two forms of technological progress. Some 

technical advances take the form of improvements in la- 

bor productivity and are complementary to existing invest- 

ments. This type of technological progress, which we refer 

to as disembodied technical change, benefits both work- 

ers and executives. Other types of innovations are embod- 

ied in new vintages of capital. We refer to this type of 

shocks as embodied technical progress. This form of tech- 

nical change leads to fluctuations in the marginal return of 

new investments that are contemporaneously uncorrelated 

with aggregate output. That is, embodied technological ad- 

vances increase output only after they are implemented 

through the formation of new capital stock. Because exec- 

utives take part in discovering new investment opportuni- 

ties, their compensation reacts immediately to embodied 

technical progress, but the remuneration of workers does 

so only with delay. Thus, the level of pay of the average 

executive relative to the earnings of the average worker 

increases with the ratio of the marginal return to new in- 

vestments relative to current output. Because the quality of 

the executive-firm match determines the managers’ ability 

to identify new growth prospects for their firms, the dis- 

persion in pay across executives in different firms also co- 

moves with the level of relative pay. 

We estimate the parameters of the model using in- 

direct inference. We focus on moments of aggregate in- 

vestment and consumption and on the dispersion in firm- 

level investment rates, valuations, and profitability. In ad- 

dition, we use features of executive pay to estimate the 

model. Our model generates a realistic dispersion of ex- 

ecutive pay across firms and substantial time variation 

in the level and dispersion of executive compensation. In 

terms of magnitudes, our model can replicate the mean as 

well as the time-series variation in the disparity of exec- 

utive pay across firms and approximately one-half of the 

observed fluctuations in the executive-to-worker pay ra- 

tio. Our parameter estimates imply that both dimensions 

through which executives add value to their firms are im- 

portant determinants of pay. On average, identifying new 

growth opportunities accounts for approximately 63% of 

executive pay in the model. 

Our model also delivers testable predictions about the 

relation between executive pay and firm growth in the 

cross section of firms. Our model implies that executive 

pay should be higher in fast-growing firms. We examine 

these predictions by using two main data sets on execu- 

tive pay. First, ExecuComp, provides information on exec- 

utive compensation for a large number of publicly traded 

firms since 1992. Second, we use an extended version of 

the Frydman and Saks (2010) data to study executive pay 

from 1936 to 2014. A main advantage of the historical data 

is that they allow us to study a much longer time period 

and, therefore, provide more variation in aggregate condi- 

tions. However, these data cover a much smaller number of 

firms. When possible, we present our analysis using both 

data sets. 

We examine the relation between the level of executive 

pay and firm growth opportunities in two ways. First, we 

show that, controlling for firm size, an increase in execu- 

tive pay predicts future firm growth. Second, we show that 

executive compensation is correlated with various mea- 

sures of growth opportunities at the firm level, including 

investment, Tobin’s Q, or the estimated value of new in- 

novations of Kogan et al. (2017) . 1 Overall, we find a sta- 

tistically significant and economically substantial associa- 

tion between the level of executive pay and firm growth 

opportunities, even after we control for a variety of firm 

observable characteristics, including firm size and current 

profitability (as well as year and industry or firm fixed ef- 

fects). To evaluate the quantitative plausibility of our pro- 

posed mechanism, we replicate our key empirical results in 

simulated data from the model. The magnitude of the es- 

timated correlations is quantitatively similar between the 

model and the data. 

In addition to these cross-sectional predictions, our 

model has sharp predictions about the aggregate dynam- 

ics of executive pay inequality across firms and between 

executives and workers. Our model implies that the level 

and the dispersion in executive pay are positively related 

to the return to new investments scaled by worker wages. 

Even though this ratio is not directly observable in the 

data, in our model it is positively related to several vari- 

ables that are observable (for example, the investment-to- 

output ratio in the economy). Thus, we create a mapping 

between observable quantities and the level of inequal- 

ity that would be predicted by our structural model. The 

model-implied time series of pay inequality line up well 

1 The correlation between the level of executive pay and Tobin’s Q is 

well documented (see Smith and Watts (1992) for American firms and 

Fernandes et al. (2013) for international evidence). However, this litera- 

ture does not provide a theoretical foundation for this correlation. 
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