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1. Introduction 

 
Market-to-book (M/B) ratios decline over a firm’s lifetime.  Pastor and Veronesi (2003) 

explain this with a model in which investors learn to estimate firm profitability more 

precisely as time goes by.  This paper argues that there is an alternative and non-

exclusive interpretation of that phenomenon.  Firms are unable to retain key employees 

and ideas.  This explains not only the decline in M/B ratios as firms get older but also the 

deterioration of various dimensions of firm performance over time in general.    

Under the retention hypothesis, older firms are progressively unable to compete and 

find new sources of significant economic rents.  If so, the observed decline in M/B ratios 

over time could occur because profitability itself declines.  This seems to be indeed the 

case.  We document a continuous performance decay accompanied by higher costs, 

shrinking market share, and reduced investment and R&D activities regardless of how we 

measure these dynamics.  We investigate whether this phenomenon is driven by a 

worsening of the macro features of corporate governance in older firms, such as 

managerial stock ownership, board size, board independence, and the governance index 

proposed by Gompers, Ishii, and Metrick (2003).  Alternatively, we explore whether it is 

related to the micro aspects of that governance, namely the inability to retain innovative 

people and ideas. 

The apparent aging of companies is fairly surprising since firms, as they grow 

older,  should be able to learn how to do things better (see, for example, Bahk and Gort, 

1993) and about what they are good at (Jovanovic, 1982).  Moreover, older firms should 

be able to buy into new technologies and markets.  The management and the organization 

theory literature have related the aging syndrome under discussion to organizational 

rigidities (Hannan and Freeman, 1984; Leonard-Barton, 1992).  These rigidities, 

however, ultimately reflect poor governance, in particular the inability or the 

unwillingness of firms to set incentives and design contracts that bind key people and lay 

claim to their ideas (Hellmann, 2007). 

In finance, the phenomenon of firm aging has not attracted attention on its own.  

Rather, firm age is generally a control or an econometric instrument, and sometimes it is 

a proxy for unobserved variables such as learning (Pastor and Veronesi, 2003).  It is a 
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control variable in default forecast models (Shumway, 2001) and in takeover prediction 

models (such as Bhattacharjee, Higson, Holly, and Kattuman, 2009).  It is also used to 

measure increasing complexity of operations (see, among others, Boone, Field, Karpoff, 

and Raheja, 2007; Coles, Daniel, and Naveen, 2008).1 

The paper makes four contributions to the literature.  First, we document the 

phenomenon of organizational aging and show that it is a genuine and widespread 

phenomenon, not a statistical artifact.  As far as we know, this is the first large-scale 

empirical documentation of the inability of listed firms to renew their original success 

over time and to reinvent themselves.   Second, we show that, whereas individual aspects 

of the macro framework of corporate governance appear to falter as firms get older, only 

oversized boards appear to partially explain some of the aging effect we observe.  Third, 

we uncover evidence consistent with the hypothesis that the failure of the average listed 

firm to renew itself is related to an inability or unwillingness to retain key employees and 

their ideas, a micro aspect of corporate governance (see also Habib, Hege, and Mella-

Barral, 2011).  Finally, we believe the paper contributes to the understanding of value 

creation and economic growth. On average, firms that are successful today are relatively 

unsuccessful tomorrow.   New entrants leapfrog the industry leaders.  Whereas Nelson 

and Winter (2002) discuss this as a possibility, we show that it seems to be the rule, on 

average.    

We study 9,947 listed firms with data on CRSP, COMPUSTAT, and 

COMPUSTAT Industry Segment between 1976 and 2009 (82,445 firm-years), excluding 

utilities and financial firms, as well as firms listed for less than five years.  Getting older 

impairs profitability.  Profit margins and ROA fall with age, regardless of time period, of 

whether we measure age from the time of incorporation or that of listing, of the 

econometric technique employed, and of whether we simply distinguish between old and 

young firms.  In addition, costs go up.  These regularities cannot be explained by 

financial frictions (Cooley and Quadrini, 2001; Clementi, 2002), declining investor 

                                                 
1  The issue of performance in older firms has gone relatively unnoticed in the literature (see, for 

example, the survey of Caves, 1998).  In contrast, organizational mortality has attracted considerable 
attention (Stinchcombe, 1965; Dunne, Roberts, and Samuelson, 1989; Singh and Lumsden, 1990; 
Brüderl and Schüssler, 1990; Barron, West, and Hannan, 1994; Hannan, 1998, Hannan, Pólos, and 
Carroll, 2003a, b).  Yet the issue of performance in older firms has gone relatively unnoticed, at 
least in industrial organization studies (see the survey of Caves, 1998).   
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uncertainty (Pastor and Veronesi, 2003), and increasing diversification (Campa and 

Kedia, 2002; Villalonga, 2004).  Interestingly, however, corporate aging does not mean a 

higher probability of losses.  Age seems to simply eat away at the rents of older firms.   

We find little evidence, however, that ties aging to a failure of macro governance.  

We do observe that common metrics of good governance, such as the governance index 

of Gompers, Ishii, and Metrick (2003) or board size and executive stock ownership, 

worsen over time.  Yet only larger boards are able to explain a fraction of the aging 

effects we encounter.  Company aging seems to be associated, at least in part, with the 

inability of firms to retain innovative people and their ideas.  Firms incorporated in U.S. 

states, which restrict the enforcement of non-compete covenants in employment 

contracts, age faster.  Moreover, aging is quicker when retention is more difficult, namely 

when the hurdles to start a new business are lower, when there are strategic 

disagreements in the firm, or when the board is unable to recognize the potential of new 

ideas.       

It has been suggested that our results simply reflect the “strong presumption in 

economics that profitability is mean reverting,” as documented in Fama and French 

(2000, p.161).  In that vein, Stigler has noted that ‘‘there is no more important proposition 

in economic theory than that, under competition, the rate of return on investment tends 

toward equality in all industries” (Stigler, 1963, cited ibidem).  Competition undoubtedly 

plays a crucial role.  Consistent with that, aging is more pronounced in more competitive 

industries.  Competition, however, only implies declining margins on the products and 

services the firm currently produces.  It doesn’t necessarily say much about the ability of 

firms to find positive NPV projects.  The puzzling aspect of the aging phenomenon we 

document is the fact that firms, at least the listed ones we study, are unable to renew their 

success, in spite of the fact that they can learn, and the fact that they can buy into new 

technologies and markets.  It looks as if companies exhaust their rents without being able 

to revive them.  Many firms are like Kodak, and only a few are like IBM or 3M (for the 

moment).   

Related to the competition argument is the contention that the decline in firm 

profitability over time that we observe is a reincarnation of the post-IPO regularities 

observed by Jain and Kini (1994) and Fama and French (2004). They show that operating 
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profitability deteriorates after the IPO.  Conceivably, firms list when they think they are 

at the peak of performance (see, among others, Pagano, Panetta, and Zingales, 1998; 

Chemmanur, He, and Nandy, 2010; Pastor, Taylor, and Veronesi, 2009).  If so, it should 

not be surprising that profitability deteriorates following the IPO.  Note, however, that 

our investigation excludes all firms listed over less than five years.  It is unclear how, 20 

years after the IPO, optimal timing can explain a negative relation between age and 

profitability.   But even then, the relevant question remains the same, and is one of 

economics.  Why is it that older firms are unable to find significant positive-NPV 

projects? 

The rest of the paper is organized as follows.  Section 1 describes the data.  Section 

2 documents the decline of various metrics of profitability over time and tests the 

robustness of that finding.  Section 3 shows that the decline of M/B ratios over time 

cannot be explained with investor learning alone.  Section 4 asks whether the macro 

aspects of corporate governance deteriorate over time and whether they are at least partly 

responsible for the deterioration of profitability in older firms.  Section 5 looks for 

evidence that company aging is linked to the inability or unwillingness of firms to induce 

key employees to stay and to lay claim to good ideas.  Section 6 concludes. 

 

2. The data 

2.1 Sample description 

The sample consists of all listed firms with data on CRSP, COMPUSTAT, and 

COMPUSTAT Industry Segment between 1976 and 2009.  We exclude utilities as well 

as firms with business segments in the financial sector (SIC 6000–6999).  Similarly, we 

ignore firms with: (a) negative total assets or sales; (b) missing data to compute the 

market capitalization of equity, or with negative capitalization; (c) missing data on 

COMPUSTAT Segments; (d) cumulative sales on the COMPUSTAT Segment tapes 

which deviate by more than 1% from the total sales reported on the COMPUSTAT tapes.  

Since very young firms might drive the results (Fama and French, 2004), we omit all 
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firms under five.  This omission, however, does not change the qualitative results.  The 

final sample consists of 9,947 firms and 82,445 firm-years. 

We start with 1,029 firms in 1976 and end with 1,776 firms in 2009.  Turnover is 

remarkably high: 6,948 firms enter and 6,201 firms leave between 1976 and 2009.     

Some of the firms that drop from the exchange may list again years later, for example in a 

reverse LBO.  In our approach, we treat them as separate firms.  According to Fama and 

French (2004), only 145 firms go public between 1973 and 2001 after having gone 

private.   

 

2.2 Firm age 

We define firms as the corporations observed in practice.  Our measure of age, therefore, 

refers to the age of these legal entities.  One could object that legal entities do not 

necessarily correspond to what an economist would regard as firms.  We acknowledge 

this  problem.  Still, our results apply to firms as typically defined and researched in the 

literature.  We therefore follow Fama and French (2001) and Pastor and Veronesi (2003) 

and assume that firms are “born” in the year of their first appearance on the CRSP tapes.  

Consequently, firm age is the number of years (plus one) elapsed since the year of the 

company’s IPO.2  Most studies that look at firm age use the same definition.  We refer to 

this variable as the firm’s listing age.  Shumway (2001) argues that listing age is the 

economically most meaningful measure of firm age, since listing is a defining moment in 

a company’s life—it affects ownership and capital structure, multiplies growth 

opportunities, increases media exposure, and demands different corporate governance 

structures (Loderer and Waelchli, 2010).  Since CRSP goes back to 1925, the oldest a 

firm can be at the beginning of our sample period in 1976 is 51 years, compared with 84 

years at its end, in 2009.  Alternatively, we also compute the number of years (plus one) 

elapsed since the year of incorporation and denote this variable as the firm’s 

                                                 
2  More precisely, we approximate a firm’s year of birth with the earliest of: (a) the year in which the 

firm appears on CRSP; (b) the year in which the firm is included in COMPUSTAT; and (c) the year 
for which we find a link between CRSP and COMPUSTAT (based on COMPUSTAT data item 
LINKDT). If, for example, a firm enters CRSP or COMPUSTAT in 1996, its age is one year at the 
end of 1996 (1+1996-1996) and five years at the end of 2000 (1+2000-1996). 
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incorporation age.  The information is hand-collected from Mergent Webreports as well 

as from Jay Ritter’s website. 

On average, listing age is 17 years; the median is 13 (Panel A of Table 2).  The 

distribution of firm age remains fairly stable over the sample period.  Panel B reports 

descriptive statistics for incorporation age.  The median firm is 25 years old and goes 

public at the age of 9. 

 

2.3 Profitability measures and control variables  

We measure profitability alternatively with gross margins, return on assets (ROA), and 

Tobin’s Q.  Whereas gross margins and ROA measure current profitability, Tobin’s Q 

reflects the market’s expectations about future profitability.     

Table 2 reports descriptive statistics for all the variables in the analysis.  Most 

control variables are standardized.  To reduce the influence of outliers, we winsorize all 

variables at the 1st and the 99th percentile of their pooled distribution.  This correction, 

however, is immaterial.   Panel A is dedicated to our three profitability measures.3  The 

four remaining panels list the various control variables, including firm-specific variables 

(Panel B), merger and acquisition activity measures (Panel C), variables describing the 

management team (Panel D), and corporate governance variables (Panel E).  Ownership 

structure and corporate-governance data are available for only a limited subsample of 

firms.  All definitions are in Table 14 at the end of the paper.   

A few words of comment are called for about the variables in Panel B.  To assess 

financial constraints (KZ index), we use an index similar to that of Kaplan and Zingales 

(1997).  The results do not change when we replace that index with alternative measures, 

such as a binary variable that identifies dividend payers.  Leverage is the sum of long and 

short term debt divided by the market value of assets.  We include the market-to-book 

ratio of equity as a measure of the firms’ expected growth opportunities (MTB-equity).  

Our proxy for risk is the annualized standard deviation of the firm’s monthly stock return 

(Volatility).  A Herfindahl index based on the sales of the firm’s different segments 

                                                 
3
  The correlation between gross margin and ROA is 0.452; that between gross margin and Tobin’s Q 

is –0.164; and that between ROA and Tobin’s Q is –0.181.  



 page 7 

captures the degree of specialization (Focus).  Firm size (Size) is measured with the 

market value of the firms’ assets.  Lastly, capital expenditures are net of depreciation 

(Capex) and standardized by the market value of assets.     

Table 3 computes pairwise correlation coefficients between regression arguments.  

Except for the correlation between listing and incorporation age, which equals 0.56, most 

coefficients are fairly low.   In no case is there a concern about collinearity.   

 

3. Corporate age and performance 

3.1 General considerations 

To assess the relation between corporate age and profitability, we estimate robust panel 

regressions with firm-fixed effects.  This enables us to distinguish between cohort and 

age effects, even though the results are qualitatively the same when we run separate 

cross-sectional regressions for each year as in Pastor and Veronesi (2003) (not shown).  

As a further control for cohort effects, we tried excluding all firms born before the start of 

the sample period in 1976.  That exclusion does not affect the results either (not shown).       

We estimate the following regression specification:   

Profitability = f(age, capital expenditures, focus, financial frictions, leverage, growth 
opportunities, size, risk) 

 
We hypothesize a negative, nonlinear relation between age and profitability.  The sign of 

capital expenditures cannot be assessed a priori (see, however, McConnell and 

Muscarella, 1985).  Firms that invest a lot may capture profitable growth, but they may 

also throw good money after bad.  Better focus should improve performance.  In contrast, 

financial frictions should impair profitability, at least when measured with Tobin’s Q 

(Clementi, 2002; Cooley and Quadrini, 2001).  The coefficient of leverage is 

indeterminate, whereas that of size should be negative (Cooley and Quadrini, 2001).  

Finally, the coefficient of risk, as measured by stock return volatility, should be positive, 

at least in the case of Tobin’s Q, because of lognormal returns (Pastor and Veronesi, 

2003). 
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3.2 Estimation results 

Table 4 shows the estimation results using panel regressions with Driscoll and Kraay 

(1998) standard errors, which are robust to very general forms of cross-sectional and 

temporal dependence.  A Hausman specification test prefers fixed to random effects (not 

shown).  We therefore include firm fixed effects to account for firm heterogeneity.  To 

capture industry- and period-specific effects, unless stated otherwise, we standardize all 

variables by industry (using the 48 industry grouping suggested by Fama and French, 

1997) and year.  Consequently, we deduct the industry mean and divide by the standard 

deviation in the industry in any given year.  When interpreting the evidence, it is 

important to remember this adjustment.  We drop all observations for industries with 

fewer than 5 firms in any given year.  Most firms are in one industry only.  Hence, there 

is not much sense in constructing sales-weighted industry benchmarks.   

The evidence in column (1) of Panel A uncovers a significantly negative nonlinear 

relation between firm age and ROA.  Since we are controlling for firm size, this finding is 

unrelated to declining returns to scale.  The results remain qualitatively the same when 

we replace ln(Age) with both the actual number of years since listing and its squared 

value, with a piecewise linear measure of age, and with the age measure proposed by 

Pastor and Veronesi (2003) (not shown).  The nonlinearity is confirmed by the 

nonparametric regression estimates reported in Figure 1. 

Age could be a proxy for various time-varying arguments.  We therefore examine 

whether the same results are obtained if we measure age with a binary variable 

(bOldfirm) that merely distinguishes old from young firms.  That variable equals 1 if the 

firm in question is older than the sample median in any given year, and it equals 0 

otherwise.  The results remain qualitatively the same.  Age is still associated with lower 

ROA values.  

The decline in ROA implied by our estimates is economically tangible, especially 

at young age.  To see this, remember that ROA is standardized in our regressions and that 

we omit companies younger than 5.  Hence, the ln(Age)’s coefficient of –0.107 implies a 

difference of 0.020 standard deviations if age increases by one year at young age  

(= –0.107ln(6/5)).  Given ROA’s sample-wide standard deviation of 19.7% (Table 2), 
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this corresponds to an annual decrease of 0.39% (=0.02019.7).  At the average age of 17 

(Table 2), the effect is 0.12%.  The coefficient of bOldfirm predicts comparable effects. 

The coefficients of the control variables are not always in line with the predictions.  

In particular, firm size has a positive, strategic focus an insignificant, and both volatility 

and leverage a negative coefficient.  However, as predicted, financial constraints impair 

firm profitability (Lamont, Polk, and Saá-Requejo, 2001).  Moreover, capital 

expenditures have a positive sign, and so do growth opportunities.  In making 

comparisons with the vast extant literature one should remember that all variables (except 

for age) are standardized every year by industry mean and standard deviation.  That is not 

what many studies do.  Moreover, whereas much of the literature studies Tobin’s Q, these 

results refer to ROA.  Interestingly, when we repeat the analysis without standardizing 

ROA, the coefficient of focus, for example, becomes positive and significant, as reported 

in the literature.  The coefficient of ln(Age) remains negative and significant in that 

regression (not shown). 

Panel C investigates how growth opportunities, as measured by Tobin’s Q, change 

as firms get older.  The analysis replicates that of Panel B, except for the fact that we 

drop MTB-equity as a control variable.  Here, too, the coefficient of age, whether we 

measure it with ln(Age) or bOldfirm is negative and significant, which confirms  the 

findings in Panel B.  As discussed below, Pastor and Veronesi (2003) show similar 

results.  The control variables are now mostly consistent with expectations.  In particular, 

both the coefficients of Focus and Volatility are positive and significant.   

In Panel D, we document that other dimensions of firm performance correlate with 

firm age, in particular cost-of-goods sold.  To avoid clutter, the panel lists only the 

coefficients of the age covariates and their significance levels.  Consistent with the 

argument that company age impedes performance, the variable Cost-of-goods sold 

increases as firms grow older.  Other popular measures of operating performance like 

those used in Loughran and Ritter (1997), such as operating income to sales, also drop in 

value as firms grow older (not shown). 

All else remaining equal, older firms therefore show weaker performance.  That 

does not necessarily mean that older firms are more likely to incur losses.  Panel E of the 

table helps to clarify that issue.  The dependent variable, bROA, is a binary variable equal 
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to 1, if the firm’s ROA is negative in a given year, and equal to 0 otherwise.  Roughly 

30% of the firm years in the sample have negative ROA.  Because many firms have either 

positive or negative ROAs throughout (especially young firms), we lose approximately 

4,200 firms if we estimate panel logistic regressions with firm fixed-effects.  We 

therefore report the results from pooled logit regressions with clustered standard errors at 

the firm level.  The results indicate that the probability of losses, as measured by ROA, 

actually declines with company age. This is consistent with the evidence in Loderer, 

Neusser, and Waelchli (2010) that older firms are less likely to fail.  Hence, age seems to 

simply erode the rents of older firms without actually causing losses. 

Not surprisingly, the decline in profitability of older firms also brings about a 

decline in market share.  We measure the relevant market in three different ways, namely 

on the basis of a 3- and 4-digit SIC definition of industries respectively, as well as on the 

basis of Fama and French’s (1997) 48 industry grouping.  We estimate logit regressions 

where the dependent variable equals 1 if the market share of the firm in question declines 

in a given year, and equals 0 otherwise.  For each industry definition we estimate two 

different pooled logit models, the first one with firm fixed effects, and the second with 

clustered standard errors.  Table 5 shows that regardless of the definition of market share 

and company age (ln(Age) or bOldfirm), older firms have a higher annual probability of 

experiencing declining market shares.  Consistent with these findings, Chun, Kim, 

Morck, and Yeung (2008) report that the probability of a firm dropping out of the 

industry’s top quintile in the sample distribution of sales increases with age.  We also find 

that firm size itself, measured alternatively in terms of market capitalization and sales, 

tends to increase over a number of years after listing, only to decline at an age of around 

30 (not shown).  

The question is whether the results change if we measure company age, starting at 

the time of incorporation, and whether company age is a proxy for industry or CEO age.  

What follows addresses these questions.  Panel A of Table 6 replaces listing age with 

incorporation age in the analysis.  With a correlation coefficient of 0.56, listing and 

incorporation age are tightly related but far from collinear.  Still, the results indicate that 

the coefficient of incorporation age is also negative and highly significant.  What follows 
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reports the results for only one age definition, namely listing age.  That makes for easier 

comparisons with most of the literature. 

One could argue that older firms are more likely to operate in relatively old and 

unattractive industries.  Therefore, the relation between firm age and performance could 

actually reflect a negative link between industry age and performance.  To find this out, 

we repeat our panel regression with the addition of the variable Industry age.  This 

addition does not change the sign, magnitude, and significance of ln(Age) (Panel B).  And 

the coefficient of Industry age itself is, if anything, positive.  Hence, we can reject the 

hypothesis that the apparent aging effect we find is driven by a tendency of older firms to 

operate in relatively old and unattractive industries.   

We then investigate whether company age is a proxy for CEO age or tenure.  When 

we estimate our panel regression with CEO age and tenure as the dependent variable, the 

results show that older companies tend to have older CEOs.  The relation between CEO 

tenure and company age, however, is zero.  More importantly, when we add either CEO 

age or tenure as arguments in the performance regressions of Panel A, the coefficient of 

company age remains negative and highly significant (and numerically almost identical), 

whereas that of CEO age or tenure is either zero (ROA regressions) or positive (Tobin’s 

Q regressions).  Consequently, there is no evidence that company age is a proxy for CEO 

age or tenure.        

 Finally, we want to know whether the age relations we find are confined to specific 

time periods.  Table 7 therefore reestimates our panel regressions for different 

subperiods, namely the years before 1980, and the subperiods of 1980 – 1989, 1990 – 

1999, and 2000 – 2009, respectively.  Since the subperiods are rather short for a panel 

regression approach, we perform the analysis as in Table 4 and, alternatively, with pooled 

OLS regressions with clustered standard errors.  For brevity, we report only the results 

for ROA and Cost-of-goods sold.  The conclusions are the same for the remaining 

performance measures.  According to the estimates, the coefficient of age maintains its 

negative ROA coefficient (positive in the case of Cost-of-goods sold) in slightly more 

than half of the subperiods when estimating panel regressions with Driscoll and Kraay 

(1998) standard errors.  It remains negative and significant in all subperiods when 
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estimating pooled OLS regressions.  Hence, we conclude that the age pattern in 

profitability we uncover is robust across time periods. 

Overall, the data paint a negative relation between company age and various 

dimensions of performance.  The relation is highly significant and quite robust with 

respect to different estimation techniques, regression specifications, and the way we 

measure firm age.  It looks as if firms weaken and lose their ability to compete over time.  

The question we want to pursue is whether that occurs because corporate governance 

somehow gets worse over time as well.  Before doing so, however, we have to examine 

whether the negative relation between Tobin’s Q and firm age is not simply the reflection 

of investor learning, as argued by Pastor and Veronesi (2003).   

 

4. Learning about profitability and firm age  

According to Pastor and Veronesi (2003), investors attempting to value newly listed firms 

are confronted with substantial uncertainty about future profitability.  They argue that, 

because of the convex relation between growth rates and terminal values under 

lognormally distributed firm values, high initial uncertainty contributes to the observed 

high M/B ratios of young firms.  The resolution of this uncertainty over time, as investors 

learn about average profitability, should therefore be accompanied by a decline in M/B 

valuation ratios.  The evidence they provide shows that M/B ratios do indeed fall as 

valuation uncertainty, as measured by firm age, is resolved over time.  Given that we find 

the same pattern in Panel B of Table 4, we want to show that investor learning is only a 

partial explanation of that empirical regularity.  To do that, we test two propositions 

advanced by Pastor and Veronesi (2003). 

First, Pastor and Veronesi (2003) argue that, since large firms are followed more 

closely by financial analysts (Hong, Lim, and Stein, 2000), there is comparatively less to 

learn about large firms (Pastor and Veronesi, 2003, p. 1779).  Hence, the learning effects, 

i.e., the coefficient of ln(Age) in our regressions of Tobin’s Q, should be smaller in the 

case of large firms.  We therefore sort the sample by firm size and replicate the analysis 

for small and large firms separately.  Large firms are those with standardized Size larger 

than 0 in any given year and industry.  The results are in Panel A of Table 8.  Contrary to 
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what one would expect under a pure learning effect, large firms do not have a 

numerically smaller age coefficient.  If anything, they have a larger coefficient.  When 

we measure age with the binary variable bOldfirm, the difference is statistically 

significant.       

Second, Pastor and Veronesi (2003) use company age as a “natural proxy” for 

investors’ uncertainty about firm profitability, since that uncertainty declines over time as 

investors learn more (p. 1778).  As an alternative, they suggest using the dispersion in 

security analysts’ profitability forecasts (pp. 1778-1779).  We therefore replicate the 

analysis by adding a measure of that dispersion (Analyst uncertainty) in our regression.  

When we do so, however, the coefficient of company age remains negative and 

significant, regardless of how we measure company age (Panel B of Table 8).  Moreover, 

the coefficient of company age does not change much with the addition.  This raises the 

question of the interpretation of age as a proxy for investor uncertainty, at least for 

seasoned firms—as we mentioned, the median listing age is 13 years and we exclude 

firms with listing age younger than five.  The coefficient of Analyst uncertainty per se is 

positive and significant, as predicted by Pastor and Veronesi (2003).   

There is, therefore, an age-dependency of profitability not captured by investor 

learning.  Consistent with this conclusion, the age effect is not limited to a valuation 

multiple but extends, as we have seen, to an accounting measure of profitability (ROA) 

and to cost-of-goods-sold.  One potential factor of influence in that age-dependency is 

deteriorating governance.   

 

5. Aging as a reflection of the deterioration of the macro dimensions of 
corporate governance over time  

Firms might increasingly become organizations of rent-seeking factions as they get older, 

in line with the arguments by Olson (1982).4  Unless special-interest groups and 

coalitions within the firm are provided the proper incentives by effective corporate 

governance, they might come to the conclusion that organizing a collective good that 

benefits the whole firm is less beneficial than appropriating income and resources.  The 

                                                 
4  We are grateful to Michael Brennan for pointing out this possibility. 
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older the firm, the greater the chances that these coalitions will have formed.  If 

distributional coalitions survive, rent-seeking behavior will be more widespread in older 

firms.  Rent seeking can also take the form of the pursuit of a quieter life (Bertrand and 

Mullainathan, 2003).  Consistent with the claim that older firms experience more 

significant governance problems, ownership concentration seems to decline over time 

(Holderness, Kroszner, and Sheehan, 1999; Helwege, Pirinsky, and Stulz, 2007; 

Holderness, 2009).  In what follows, we ask whether the macro aspects of corporate 

governance generally worsen over time and whether that explains the negative correlation 

between company age and performance.  

 

5.1 Company age and corporate governance 

We begin with an analysis of the relation between company age and the governance 

index of Gompers, Ishii, and Metrick (2003) as well as of the entrenchment index of 

Bebchuk, Cohen, and Ferrell (2009).  We choose the same regression specification as the 

one we used to study performance.  Qualitatively the same results are obtained if we 

expand the regression arguments with the variables in Core, Guay, and Larcker (2008).  

The dependent variables are the governance index values, standardized every year 

by industry mean and standard deviation.  Fahlenbrach and Stulz (2009) as well as Zhou 

(2001) argue that the fixed-effects approach could have limited power when there is little 

variation in the dependent variable (in their case, ownership structure).  This limitation 

could apply to governance dimensions in general.  We therefore conduct the analysis with 

pooled OLS and clustered standard errors.  The results are very similar, however, when 

we follow the approach used so far, namely panel regressions with firm fixed effects and 

Driscoll and Kraay (1998) standard errors. 

If rent seeking is more pervasive in older firms, the index scores of older firms 

should be higher (high index values reflect poorer governance).  Table 9 examines this 

prediction.  To avoid clutter, the table lists only the coefficients of the age covariates and 

their significance levels.  The numbers reported in Panel A of the table are consistent 

with the rent-seeking hypothesis.  Corporate governance indices, at least the one by 

Gompers, Ishii, and Metrick (2003), worsen significantly with age, regardless of how 
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they are measured.   This effect does not seem to be due to provisions that can be used to 

delay hostile takeovers (blank check preferred stock, classified board, and restrictions on 

shareholders’ ability to call special meetings or to act by written consent).  Rather, it 

seems to be caused by non-delay governance provisions, namely voting limitations, 

provisions protecting directors and officers from legal liability and job termination, 

takeover defenses, and takeover laws.  In fact, when we look at these individual factors, 

we find that the frequency of poison pills and golden parachutes go up, whereas that of 

classified boards (a delay provision) is unrelated with company age.  Field and Karpoff’s 

(2002) conclusion that large seasoned corporations deploy defenses at a higher rate than 

IPO firms would seem to be congruent.   There is no evidence, however, that the 

Bebchuk, Cohen, and Ferrell (2009) index gets worse with company age under this 

estimation approach.   

In Panel B, we examine how company age correlates with individual macro 

governance dimensions that have been found to affect performance in the literature, 

namely stock ownership by corporate insiders and board size.  CEO ownership has a 

negative and highly significant correlation with company age.  The same is true of board 

ownership, at least when age is measured with the continuous variable ln(Age).  These 

two aspects of insider stockholdings are highly correlated (0.556; not shown) but not 

collinear.  As for board size, it is positively related  to age, which seems to imply poorer 

governance (Yermack, 1996; Eisenberg, Sundgren, and Wells, 1998).  Larger boards 

could either favor rent seeking or be one of the ways in which quasi-rents are dissipated.  

Interestingly, company age leaves board independence unaffected. 

Separately, we also investigated what happens to CEO compensation over time (not 

reported in a separate table).  As it turns out, salaries (standardized as usual) go up 

significantly with age, and so does total compensation.  Given the lower profitability of 

older firms, these would seem to be symptoms of governance problems.  Yet older firms 

also pay a larger fraction of total compensation in the form of variable compensation.  

One possible interpretation is that they set incentives for their CEO to fight the aging 

phenomenon.  If so, the higher salaries could be a compensation for the higher risk these 

compensation packages impose.   
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Overall, however, the governance of older firms, as measured by common macro 

characteristics such as governance indices, executive stock ownership, and board size, 

seems to get poorer with age.  This could be the reason for the deteriorating performance 

of older firms.  What follows will test that hypothesis.  

   

5.2 Company age, corporate governance, and firm performance 

To find out whether failing governance can be responsible for the poorer performance of 

older firms, we proceed in two steps.  The basis for our analysis is the performance 

regressions of Table 4.  The only difference is that we estimate pooled OLS regressions 

with clustered standard errors.  Because the panel with governance data is relatively short 

and there is not much variation in the individual variables, this approach, as stated, might 

produce more meaningful estimates.  As it turns out, the results are virtually the same 

when we continue using panel regressions with firm fixed effects.   

In a first step of the analysis, we simply estimate the panel regressions of Table 4.  

ROA is the measure of performance, and the proxy for age is the binary variable 

bOldfirm.  Our conclusions remain the same if we measure it with ln(Age).  The results 

are in Panel A of the Table in the column labeled “Regression 1.”  For brevity, we display 

only the coefficients of bOldfirm.  Since the regression arguments do not involve any of 

the seven governance variables listed in the rows of the panel, and since there is very 

little variation in sample composition, the seven coefficients are identical.  In a second 

step, we investigate how the addition of corporate governance variables affects the 

coefficient of company age.  In the column labeled “Regression 2,” we therefore repeat 

the estimation with the addition of the specific governance variable reported in each row 

of the panel.  We also include an interaction term of company age (bOldfirm) and 

corporate governance.  To save space, we report only the coefficients of the age and 

governance covariates and the associated significance levels.  The governance variables 

considered are those in Table 9 (we ignore the BFC index, since it does not seem to 

change over time).  If it is a proxy for corporate governance, then firm age (alone or 

interacted with corporate governance) should have an insignificant coefficient in this 
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second set of regressions.  At the very least, its coefficient should become numerically 

smaller with the addition of the governance variables.   

As we have seen before, the coefficient of bOldfirm in “Regression 1” is negative 

and highly significant.  The estimates of “Regression 2” show that two measures of 

governance, namely CEO ownership and Board size correlate significantly with ROA.  

Whereas larger boards are associated with lower ROA, higher CEO ownership seems to 

induce a higher ROA.  Both findings are consistent with prior beliefs and at least part of 

the empirical literature.   More importantly, however, we find no evidence that age is a 

mere proxy for changes in corporate governance.  The introduction of governance 

variables does not erase the coefficient of bOldfirm, which remains negative and highly 

significant.  If anything, this coefficient becomes numerically larger.  Moreover, with the 

exception of board size, no interaction term of age and corporate governance has a 

significant coefficient.  Older firms with larger boards, however, seem to perform worse 

than others.  But even in this case the coefficient of bOldfirm alone remains negative and 

significant.   

We therefore conclude that, whereas firm age seems to induce poorer corporate 

governance, this channel of influence does not seem to be responsible for the apparent 

aging effect we observe.  This conclusion is confirmed by the interaction term of age and 

governance variables, which, apart from the case of board size, does not have a 

statistically significant coefficient.   

One potential problem with these conclusions is that our regressions might be 

compromised by endogeneity problems.  Corporate governance setups could affect 

performance, but they could also be a function of performance.  To get around this 

problem, we reestimate the regressions in Panel A by focusing on firms whose corporate 

governance does not change much over time.  If there is no change in governance, there 

cannot be an endogeneity problem.  We therefore concentrate on firms whose governance 

varies by less than the median standard deviation of the changes in the relevant industry.  

The results are in Panel B of the table.  As one can see, they are very similar to those in 

Panel A.  In particular, the coefficients associated with bOldfirm remain negative with 

high statistical confidence (the differences from Panel A are due to the different samples).  

A notable result is the one involving board size.  As in Panel A, its coefficient is negative 
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and significant.  More importantly, the fact of including it among the regression 

arguments reduces the age coefficient by almost one third.  In addition, the interaction 

term with bOldfirm is negative and borderline significant.  Hence, we cannot reject the 

claim that the ROA-age sensitivity reflects in part poorer governance as summarized by 

board size.         

 

5.3 Discussion  

Apart from board size, it seems that the phenomenon of corporate aging is mostly 

unrelated to changes in the macro dimensions of corporate governance.  Older firms seem 

to have more extensive governance problems, but that does not explain the aging effect 

we find.  So, why would firms age?  We want to examine the possibility that firms have a 

problem retaining key people and good (technological and commercialization) ideas.  If 

so, these would be small-scale governance problems.  We can draw on the entrepreneurial 

spawning and the related literatures for our considerations.  In some cases, companies 

simply fail to recognize the potential of new ideas and induce good employees to leave 

(Gompers, Lerner, and Scharfstein, 2005).5  In other cases, incumbent firms have limited 

capacity for internal ventures or are concerned about cannibalizing their main market 

(Klepper and Sleeper, 2005).  It is also possible that employees leave over strategic 

disagreements (Klepper and Thompson, 2010) or because leaving is simply better than 

staying (Rajan and Zingales, 2001; Amador and Landier, 2003; Subramaniam, 2005).  

And in some cases, employees leave because firms are unable to commit not to 

appropriate their ideas.   

The retention problem can occur even when the firm is fully owned by the CEO or 

has a small board.  Moreover, it is not necessarily a disequilibrium phenomenon.  

Hellmann (2007) presents an equilibrium theory about employees becoming 

entrepreneurs.  In managing the employees’ incentives, the firm faces a tradeoff between 

exploitation (of ideas in its core business) and exploration (of ideas outside its core).  

                                                 
5  In many cases, spawning can also be a deliberate decision to maintain strategic focus (Habib, Hege, 

and Mella-Barral, 2011).  In that model, older firms are associated with fewer spinouts, which 
implies more diffused focus and therefore reduced profitability.  Our finding concerning ROA, 
however, is conditional on a given degree of focus. Hence, it cannot be driven by it. 
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Assuming the firm can make credible commitments, and depending on the payoffs and 

the associated probabilities, the firm either actively discourages idea exploration or 

accepts it to benefit from internal ventures or from spin-offs (when it owns the 

intellectual property).  Employees either leave because the firm actively discourages (and 

shelves) innovations to force people to stay focused, or, if they have the intellectual 

property, they leave because they can make more money with a start-up.      

As pointed out in Klepper and Thompson (2010), firms can try to solve the 

retention problem with non-compete and contractual non-solicitation clauses, and by 

filing suits for intellectual infringement.  We will come back to these possibilities further 

down.  Firms can also try to make it worthwhile for employees to stay and reveal their 

ideas.  Yet putting together sufficient financial incentives is not always possible.  

Moreover, it is difficult to constantly recalibrate incentives when firm conditions change 

over time (see also Core and Guay, 1999).     

The retention problem could relate not only to employees but also to ideas.  Bhide 

(2000), Liebeskind (1996), and Rajan and Zingales (2001), for example, describe the 

problem that firms face in trying to prevent employees from leaving and capturing the 

source of organizational rents by mimicking, copying, or appropriating ideas.  Employees 

may even use the firm’s resources to explore innovations before leaving.     

Consistent with the existence of retention problems, Bhide (2000) reports that 71 

percent of the entrepreneurs in his sample “replicated or modified an idea encountered 

through previous employment” (p.54).  Similarly, according to Agarwal, Echambadi, 

Franco, and Sarkar (2004), quite a number of firms in high-technology industries are 

entrepreneurial ventures of ex-employees of incumbent firms with which they have no 

equity relation.  

The relevant question is whether retention problems can explain the aging pattern 

we report.  We believe they can.  In a sample of listed firms such as the one we are 

investigating here, the retention problem will be more manifest among older firms.  The 

reason is that newly listed firms are good performers by self-selection, since they seem to 

list when they are at the peak of performance (Pagano, Panetta, and Zingales, 1998).  If 

so, being unable to retain employees will not leave much of a trace in their profitability 

numbers.  Retention problems, however, mean that older firms will not have been capable 
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of holding on to people and ideas that would have enabled them to find a new source of 

rents in competitive markets.  It is also possible that older firms suffer more from 

retention problems because they have been in existence for a longer time and have 

consequently suffered more frequently from the hemorrhage of the most innovative 

people and ideas.  Consistent with this logic, Klepper and Thompson (2010) report that in 

many industries, including autos, tires, semiconductors, and disk drives, more longevous 

firms have higher intra-industry spinoff rates.  If employees take with them the ideas that 

would have allowed their firms to innovate or enter new lines of business, then incumbent 

firms will eventually experience a decline of profitability as their product life cycles 

come to an end and are not renewed.   

Of course, older firms could buy into new ideas, hiring new people, and enter new 

markets by acquiring other firms.  In a competitive market for corporate acquisitions, 

however, it’s not clear these hiring and acquisitions are positive NPV projects, 

particularly because, as a result of their retention problems, the acquiring firms will lack 

the managerial skills necessary to generate value in new markets.   

 

6. A retention hypothesis  

We refer to the potential difficulties of established firms to restore their success because 

of an inability to retain people and ideas as retention problem, and to the associated 

explanation of corporate aging as retention hypothesis.6  The purpose of this section is to 

first document that older firms find it indeed more difficult to generate profitable 

investment opportunities. Second, we look for evidence that there is a retention problem 

and that retention is a bigger problem for older firms. 

 

 

                                                 
6  An alternative hypothesis is that good ideas are purely random events, and there are more people 

who can generate ideas outside the firm than inside.  If so, most firms would be tied to their product 
lifecycle, on average, and eventually become unprofitable because of the many competitors who 
accidentally come up with important innovations.  All else remaining equal, the problem should be 
more significant in smaller firms, since they have fewer people they can rely on for random 
innovations.  Contrary to that, however, Panel A of Table 8 shows that, if anything, aging is a more 
serious problem in larger firms.   
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6.1 Older firms and their investment opportunities 

If older firms have a retention problem, it should show up under the guise of less 

attractive investment opportunities.  Moreover, barring major agency problems, firms 

should tend to invest less and increase their payout to shareholders.  The evidence 

supports these implications.   

We begin with an examination of the relative profitability of R&D activities in 

older firms.  Panel A of Table 11 estimates the impact of R&D activities on Tobin’s Q 

ratios in these firms.  The analysis uses panel regressions with firm fixed effects and 

Driscoll and Kraay (1998) standard errors.  The control variables are those of the standard 

regression specification except for the fact that we expand it with a measure of R&D 

activities and with an interaction term of such activities and company age (bOldfirm).  

R&D activities per se have a positive and highly significant impact on Tobin’s Q ratios.  

However, as the negative coefficient of the interaction term suggests, they have a 

significantly weaker impact when they are undertaken by older firms.  The R&D 

opportunities of older firms are therefore comparatively less attractive.  Since we are 

controlling for firm size, this finding cannot be explained by scale arguments.    

These relatively unattractive investment opportunities seem to discourage older 

firms from engaging in R&D activities to begin with.  We see this when we estimate 

panel regressions that explain R&D activities in Panel B of Table 11.  In that 

specification, the coefficient of age is negative and highly significant.  When we extend 

the analysis to capital expenditures in general, we find that the coefficient of age is 

similarly negative and significant.   

In Panel C of the table, we study the particular case of corporate acquisitions with 

pooled logit regressions with clustered standard errors.  The dependent variable is equal 

to 1 if the firm performs an acquisition during the following year, and equal to 0 

otherwise.  The results are the same when measuring acquisition activity by number of 

acquisitions made.  The results tell us that older firms are less likely to engage in 

acquisitions in their industry, as measured by the industry grouping suggested by Fama 

and French (1997).  However, they are more likely to make diversifying acquisitions.  It 

seems that older firms have indeed problems finding attractive investment opportunities, 

which is why they look outside their industry.  As it turns out, diversifying acquisitions 
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do not affect Tobin’s Q except in the case of old firms, where these acquisitions have a 

marginally negative effect (Panel D). 

Given the apparent inability of older firms to locate comparatively interesting 

investment opportunities, we would expect them to return capital to investors.  The 

evidence confirms this prediction as well.  The coefficient of age in regressions of the 

payout ratio is positive and highly significant (Panel E).   This is the case regardless of 

whether we use panel regressions with firm fixed effects, or pooled OLS regressions with 

clustered standard errors.  Conditional on the usual control variables, payout ratios are 

comparatively larger in older firms.  This finding is consistent with the life-cycle 

explanation for dividends discussed in De Angelo, De Angelo, and Stulz (2006) and the 

evidence reported there.  Accordingly, “young firms face relatively abundant investment 

opportunities with limited resources so that retention dominates distribution, whereas 

mature firms are better candidates to pay dividends because they have higher profitability 

and fewer attractive investment opportunities” (ibidem, p. 228).  This paper focuses on 

the question of why mature firms have fewer attractive investment opportunities (and 

lower profitability). 

 

6.2 Indirect evidence about retention problems   

As argued above, the phenomenon of corporate aging could reflect the inability of firms 

to hold on to innovative employees and new ideas.  To examine testable propositions 

from this hypothesis, we lean on the literature that discusses the conditions under which a 

spinoff is more likely to occur (see, for example, Hellmann, 2007).  What that literature 

calls “entrepreneurial venture by ex-employees” corresponds roughly to what we call a 

retention problem.  Retention should be a bigger problem when the hurdles to start a new 

business are lower, when there are strategic disagreements in the firm, or when the board 

(or top management) is unable to recognize the potential of new ideas.  We examine each 

one of these predictions separately.   

 When sales require a large selling and advertising effort, a new startup would seem 

to have a difficult time overcoming these barriers to entry.  To find out, we sort firms by 

their SGA-to-sales ratio (Titman and Wessels, 1988, call this the degree of uniqueness of 
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their services and products).  Industries with a high SGA-to-sales ratio (third tercile of the 

sample distribution) have relatively unique products, which should shield them from 

competition and new entry; those with low SGA-to-sales ratio (first tercile of the 

distribution) have relatively non-exclusive products and are exposed to the threat of new 

entry, possibly by own ex-employees (remember Bhide’s, 2000, claim that many 

entrepreneurs simply replicate or modify ideas encountered in previous jobs).  The 

evidence is in Panel A of Table 12.  We estimate panel regressions of ROA with the usual 

specification, firm fixed effects, and Driscoll and Kraay (1998) standard errors.  The 

numbers indicate that the aging effect is more pronounced in industries where products 

and services are more generic, consistent with the claim that retention is more difficult in 

these industries.7   

Hellmann’s (2007) model implies that external ventures should occur more frequently 

for opportunities that do not fit well into the firm’s current core activities.  We could 

therefore split the sample by focus and test whether there is a difference in the aging 

pattern between the two subsamples.  The problem is, that most firms in our sample are 

focused to begin with, at least when measured with the information we have (Focus).  As 

an alternative, we postulate that industries with low volatility are industries where the 

core business is well understood (Pastor and Veronesi, 2003) and therefore well defined.  

These are industries where differences of opinion concerning optimal strategy are more 

likely to end up in dismissal or departure of dissenting employees.  We postulate that 

older firms in industries with lower stock return volatility should be characterized by 

lower and faster declining Tobin’s Q ratios.  The evidence in Panel B of the table 

confirms this proposition.  Firms in industries with high volatility have a bOldfirm and an 

ln(Age) coefficient that are statistically zero.  In comparison, these age coefficients are 

negative and significant in firms active in low volatility industries.  The difference is 

statistically significant with high confidence.     

Finally, if industry knowledge depreciates over time, firms with older directors will 

have out-of-date information and possibly retain the wrong employees.  At the same time, 

the likelihood that these directors underestimate the importance of certain developments 

in the industry is also higher.  Hence, firm profitability will deteriorate more quickly in 

                                                 
7  There is no difference in the aging effect, however, when we investigate Tobin’s Q ratios.   
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firms run by older boards.  In Panel C of the table, we document that directors in older 

firms are indeed older.  They also have longer tenure.  We already saw that the same 

applies to the CEOs of older firms (Panel C of Table 6).  Moreover, when we split the 

sample into the subsamples of firms with young and old directors, we find that the Q-age 

sensitivity is stronger in firms with directors of above-median age.  The difference is 

statistically significant, consistent with the argument that older firms with older directors 

fall more quickly behind the competition and are unable to catch up.  We found no 

difference, however, when we examined the case of CEOs (Panel D of Table 6). 

The evidence in Table 12 is therefore in line with the hypothesis that older companies 

suffer from the inability to retain people and ideas.  Retention is more difficult when the 

incentives to launch a startup are stronger.  Retention problems could also reflect legal 

constraints.  Companies have different contractual ways to restrict the ability of 

employees to appropriate ideas and start own ventures (see, for example, Klepper and 

Thompson, 2010).  They can: (a) rely on patent protection and seek legal remedy in the 

case of infringement; (b) bind employees from divulging sensitive information with non-

disclosure agreements; (c) use non-solicitation contractual clauses to prevent former 

employees from soliciting own customers; (d) put patent assignment clauses in 

employment contracts; (e) count on contractual trailer clauses to claim inventions and 

information developed after the employees have left; and (f) take advantage of non-

compete clauses in employment contracts to prevent employees from pursuing own 

ventures.  The latter clauses are not enforced uniformly across states in the U.S.  What 

follows therefore investigates whether the Q-age sensitivity is more pronounced in states 

that restrict the enforceability of non-compete clauses.  

   

6.3 Legal limits to retention and corporate aging 

According to Stuart and Sorenson (2003), the enforceability of non-compete 

agreements affects the founding rates of new companies.  U.S. states with strong non-

compete regimes realize lower founding rates because prospective entrepreneurs face a 

threat of legal action if they leave their employers to establish new firms.  The threat of 

lawsuits also discourages potential customers and venture capitalists from doing business 
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with the new organization.  It is actually not clear how prevalent these contractual clauses 

are.  In the high-technology business, venture capital firms require 90% of the founders 

of high-tech companies they finance to sign non-compete agreements (Kaplan and 

Stromberg, 2003; cited in Stuart and Sorenson, 2003).  Some states, such as 

Massachusetts, enforce these agreements to protect the confidential information of 

incumbent firms, albeit within time and geographical restrictions.  Other states, such as 

California (Gilson, 1999), restrict their enforceability to all but a narrow range of 

circumstances (Stuart and Sorenson, 2003) in order to protect the right of employees to 

work elsewhere.   

Assuming non-compete covenants are common also in industries other than high-

tech, we would expect firms incorporated in states with weak non-compete regimes to 

experience more significant retention problems.  Consequently, in panel regressions 

involving Tobin’s Q ratios, we expect the coefficient of firm age to be more sizeable in 

those states.     

As before, we conduct our analysis with panel regressions and Driscoll and Kraay 

(1998) standard errors.  The regression specification is the same as the one used so far.  

We distinguish between companies incorporated in U.S. states with weak enforceability 

of non-compete clauses, and companies incorporated in the remaining U.S. states.  

Actually, prohibitions against covenants not to compete are not a matter of corporate law 

(Booth, 2006).  Our assumption is that, with the likely exception of Delaware, 

corporations operate in the state in which they are incorporated.   

Consistent with our prediction, we find that the age effect is indeed stronger in the 

24 states with weak enforceability of non-compete agreements (Panel A of Table 13).  In 

those states, the coefficient of bOldfirm is substantially more negative than in the 

remaining states.  The difference is significant with confidence 0.95.  We reach the same 

conclusions when measuring age with the continuous measure ln(Age).  Apparently, 

retention problems increase continuously with age.   

Approximately half of the sample firms are incorporated in Delaware, a state with a 

relatively strict enforcement of non-compete clauses.  Since many of these firms probably 

do not operate in Delaware, the enforcement of their non-compete clauses is not 

necessarily the one applied by this state.  This could confound the effect we are looking 
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for.  In Panel B of the table, we therefore repeat the analysis by omitting Delaware 

corporations from the sample of states with strong enforcement.  This omission reduces 

the size of the age coefficients of companies incorporated in those states substantially.  In 

the case of ln(Age), for example, its coefficient gets cut in half.  The differential effect of 

age across enforcement regimes is therefore even larger.  Older firms in states that limit 

the enforceability of contractual non-compete covenants experience a more rapid decline 

in Tobin’s Q ratios over time, consistent with the hypothesis that they face a more serious 

retention problem.     

 

7. Conclusions  

This paper documents that older firms have comparatively poorer performance: Their 

ROA and Tobin’s Q decline over time, their costs increase, and their market share 

shrinks.  These findings are conditional on a number of controls, including size.  

Moreover, they are quite robust with respect to different estimation techniques, regression 

specifications, and age definition.  We also find that firm aging is distinct from industry 

age and management age.  It looks as if rents melt away over time and cannot be 

renewed.  This inability to renew is mostly unrelated to the progressive worsening of 

corporate governance in older firms, which we also observe.   However, the larger boards 

that older firms tend to have could be a contributing factor. 

The evidence suggests that the apparent aging phenomenon reflects a contracting 

problem, namely the inability or unwillingness of firms to design contracts that bind 

employees and their ideas.  Consistent with that, aging is more pronounced in situations 

in which starting a new firm is easier, namely where incumbents are not protected by 

high entry barriers, where boards might be unable to recognize the importance of new 

ideas, and where new ideas are more likely to clash with the firm’s core.  It also is more 

manifest in business environments in which the state is more reluctant to enforce non-

compete clauses in employment contracts.     

The evidence suggests the existence of a possible life cycle pattern of listed firms 

(consistent with De Angelo, De Angelo, and Stulz (2006 and 2010): they make 

substantial innovations, list when they believe they are at the peak of profitability, and 
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then milk their products and services for as long as they can without being able to renew 

their initial path breaking innovations.   

The evidence has also implications for economic growth.  Taken at face value, it 

suggests that incumbent firms are leapfrogged by new entrants, a phenomenon predicted 

by Schumpeter’s “perennial gale of creative destruction.”  Institutions can boost this 

process.  Preliminary results show, for example, that in countries with developed venture 

capital markets, such as the US, the Q-age sensitivity is more pronounced than in 

countries, such as Switzerland, where this is not the case.     
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Figure 1 

ROA and company age 

The figure shows the relation between ROA and company age implied by nonparametric regressions.  We 
first estimate a panel regression with firm fixed-effects of standardized ROA on standardized volatility, 
focus, leverage, Kaplan-Zingales index of financial constraints, capital expenditures, growth opportunities, 
and size.  Listing age is restricted to between 5 and 40 years.  The solid line in the figure is obtained from 
local polynomial regressions of the residuals from the panel regression on firm age using an Epanechnikov 
kernel function with a “rule-of-thumb” bandwidth estimator and local-mean smoothing.  The sample period 
is 1976 – 2009.   
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Table 1 

Firm age 

The table shows descriptive statistics for the age of our sample firms.  Panel A reports listing age by sample 
years.  Panel B reports descriptive statistics for incorporation age.  The number of observations is firm-
years, except for the variable age at listing, which refers to the number of firms with both an incorporation 
age and a listing date.  The sample period is 1976 – 2009. 
 
 

Sample year Mean Median Stdev Min Max N 

       
Panel A: Listing age by sample year 

1976 – 2009 17.09 13.00 13.60 5.00 86.00 82,445 
       
1978 14.83 8.00 12.89 5.00 55.00 2,241 
1980 15.80 10.00 12.53 5.00 57.00 2,216 
1985 17.08 14.00 12.99 5.00 62.00 2,275 
1990 15.76 11.00 12.65 5.00 67.00 2,622 
1995 17.76 13.00 13.78 5.00 72.00 2,829 
2000 16.44 11.00 14.05 5.00 77.00 2,783 
2005 18.30 13.00 14.10 5.00 82.00 2,513 
2009 20.86 16.00 15.27 5.00 86.00 1,776 
       

Panel B: Incorporation age 
1976 – 2009 34.82 25.00 26.42 5.00 204.00 70,390 
Age at listing 16.72 9.00 20.40 1.00 165.00 7,469 
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Table 2 

Descriptive statistics 

This table shows descriptive statistics for all the variables in our regression analysis.  All variables are 
winsorized at the 1st and 99th percentile of their pooled distribution over all sample years (Campbell, 
Hilscher, and Szilagyi, 2008).  Variable definitions are shown in Table 14.  The sample period is 1976 – 
2009. 
 
Variable Mean Median Stdev Min Max N 

       
Panel A: Profitability and growth opportunities 

Unadjusted gross 
margin (%) 25.97 32.34 72.10 –571.11 88.13 82,444 
Unadjusted ROA (%) 10.57 13.11 19.70 –79.73 54.17 81,739 
Unadjusted Tobin’s Q 1.75 1.29 1.41 0.55 9.23 82,445 
COGS 74.03 67.66 72.10 11.87 671.11 82,444 
Overhead 32.47 23.15 39.11 2.84 304.55 76,007 
Sales growth (%) 8.97 4.00 37.83 –69.03 233.51 81,577 
       

Panel B: Firm-specific variables 
Asset age 5.76 4.97 3.72 0.53 22.31 81,968 
Capex to MVA 1.55 0.30 5.28 -9.76 26.97 79,953 
Focus 0.85 1.00 0.23 0.26 1.00 82,445 
KZ-Index –1.25 0.18 8.28 –57.11 19.10 81,259 
Leverage (%) 19.34 14.70 18.48 0.00 72.98 82,197 
MTB-equity 2.41 1.59 3.54 -8.06 22.96 82,442 
Payout ratio (%) 6.05 0.00 14.17 –37.19 85.92 82,245 
R&D-sales ratio (%) 28.93 2.94 133.95 0.00 1,141.47 49,329 
Size (MV Assets) 5.58 5.45 1.97 1.51 10.52 82,445 
Volatility (%) 15.05 13.84 6.43 5.30 35.53 80,571 
       

Panel C: M&A activity 
b Acquisitions 0.25 0.00 0.43 0.00 1.00 36,016 
b Diversifying Acq. 0.13 0.00 0.33 0.00 1.00 36,016 
b Focus Acq. 0.17 0.00 0.38 0.00 1.00 36,016 
       

Panel D: Characteristics of the management team  
CEO age 63.23 63.00 9.22 44.00 87.00 14,733 
CEO tenure 8.63 6.00 7.58 1.00 37.00 14,087 
Director age 59.42 59.63 4.19 48.50 69.71 8,624 
Director tenure 9.83 9.10 4.00 3.00 23.11 7,607 
CEO ownership (%) 2.80 0.40 6.19 0.00 35.03 14,022 
Exec. ownership (%) 4.43 1.01 8.23 0.00 43.96 15,459 
Board ownership (%) 9.28 3.82 13.27 0.09 72.20 7,608 
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Table 2 (contd.) 
 

Panel E: Corporate governance and other variables  
Boardsize 8.66 8.00 2.35 4.00 15.00 8,624 
Independence (%) 66.30 70.00 18.12 12.50 93.33 8,624 
b Dual class 0.09 0.00 0.28 0.00 1.00 11,284 
b Classified board 0.58 1.00 0.49 0.00 1.00 11,284 
b Poison pill 0.53 1.00 0.49 0.00 1.00 11,284 
b Golden parachute 0.57 1.00 0.48 0.00 1.00 11,247 
b Supermajority 0.31 0.00 0.46 0.00 1.00 11,160 
GIM-Index 8.98 9.00 2.65 3.50 15.00 9,230 
Non-delay index 6.79 7.00 2.10 3.00 12.00 9,154 
Delay index 2.18 2.00 1.12 0.00 4.00 11,099 
BFC-Index 2.45 2.33 1.46 0.00 6.00 11,112 
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Table 3 

Correlation coefficients between selected regression arguments 

The table shows Pearson correlation coefficients between pairs of regression arguments.  Variable 
definitions are in Table 14.  The sample period is 1976 – 2009. 
 

 
Age Ageinc KZ 

index 
Vola. Focus Size Capex CEO age CEO 

tenure 
Dir. age Dir. 

tenure 

Ageinc 0.557           

KZ index –0.061 –0.073          

Volatility –0.359 –0.419 0.159         

Focus –0.310 –0.223 0.025 0.199        

Size 0.420 0.281 –0.061 –0.423 –0.255       

Capex –0.009 0.027 0.017 –0.167 –0.008 0.121      

CEO age 0.158 0.151 0.015 –0.248 –0.037 0.060 0.089     

CEO tenure –0.075 –0.047 –0.009 –0.031 0.036 –0.030 0.071 0.360    

Director age 0.267 0.249 –0.060 –0.275 –0.161 0.088 0.019 0.241 0.066   

Director ten. 0.167 0.175 –0.096 –0.178 –0.038 –0.064 0.066 0.224 0.366 0.401  

Exec. own. –0.148 –0.052 –0.039 0.018 0.108 –0.199 0.074 0.146 0.349 –0.028 0.262 
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Table 4 

Firm age and profitability 

The table investigates the relation between listing age and firm profitability.  Variable definitions are in 
Table 14.  Panel A investigates return on asset (ROA).  All variables (except for age) in this and the 
remaining panels are standardized by industry (using the 48 industry grouping suggested by Fama and 
French (1997)) and year.  We estimate panel regressions with Driscoll and Kraay (1998) standard errors, 
which are robust to very general forms of cross-sectional and temporal dependence.  Panel B repeats the 
analysis with Tobin’s Q.  Panel C studies costs-of-goods sold.  To save space, this and the next panel report 
only the coefficients of the age covariates and the associated significance levels. Panel D asks whether 
company age correlates with a higher probability of negative ROA values.  Because many firms have either 
positive or negative ROA figures throughout (especially young firms), if we allow for fixed effects we lose 
about 4,200 firms.  We therefore estimate pooled logit regressions with clustered standard errors at the firm 
level.  The symbols ***, **, and * indicate statistical significance in two-sided tests with confidence 0.99, 
0.95, and 0.90, respectively.  The years under investigation are 1976 to 2009. 
 

Panel A  
Company age and ROA  

 

 (1) (2) 

ln(Age) –0.107***  
 (0.012)  
bOldfirm  –0.071*** 
  (0.013) 
Size 0.150*** 0.145*** 
 (0.028) (0.031) 
Capex 0.084*** 0.085*** 
 (0.007) (0.007) 
Focus –0.006 –0.003 
 (0.007) (0.007) 
KZ-index –0.198*** –0.197*** 
 (0.013) (0.013) 
Leverage –0.155*** –0.158*** 
 (0.016) (0.016) 
MTB-equity  0.101*** 0.102*** 
 (0.010) (0.010) 
Volatility –0.046*** –0.041*** 
 (0.014) (0.014) 
Constant 0.310*** 0.059*** 
 (0.032) (0.008) 
Firm FE Included Included 
   
Observations 67,967 67,967 
Firms 8,581 8,581 
Within R2 0.135 0.134 
F-Value 362.43*** 254.28*** 
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 Table 4 (contd.)  
  

Panel B  
Company age and Tobin’s Q  

 

 (1) (2) 

   
ln(Age) –0.206***  
 (0.015)  
bOldfirm  –0.153*** 
  (0.020) 
Size 0.227*** 0.218*** 
 (0.021) (0.020) 
Capex 0.037*** 0.038*** 
 (0.002) (0.002) 
Focus 0.045*** 0.049*** 
 (0.004) (0.004) 
KZ-index –0.013 –0.012 
 (0.014) (0.014) 
Leverage –0.324*** –0.330*** 
 (0.009) (0.009) 
Volatility 0.148*** 0.156*** 
 (0.013) (0.014) 
Constant 0.523*** 0.049*** 
 (0.038) (0.012) 
Firm FE Included Included 
   
Observations 67,967 67,967 
Firms 8,581 8,581 
Within R2 0.141 0.137 
F-Value 405.63*** 780.31*** 

 
 

Panel C  
COGS-to-sales 

 
 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 

 0.056*** (0.013) 0.058*** (0.009) 

 
 

Panel D  
Probability of negative ROA 

 
 ln(Age) b Old firm 
 Coefficient SE Coefficient SE 

 –0.216*** (0.027) –0.257*** (0.030) 
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Table 5 

Company age and market share 

The table investigates the relation between company age and market share.  The market is measured in 
three alternative ways, namely on the basis of a 3- and 4-digit SIC definition of industry, respectively, as 
well as on the basis of Fama and French’s (1997) 48 industry grouping.  We estimate logit regressions 
where the dependent variable equals 1 if the market share of the firm in question declines in a given year, 
and equals 0 otherwise.  For each industry definition we estimate two different logit models, the first one 
with firm fixed effects, and the second with a pooled approach and clustered standard errors.  The symbols 
***, **, and * indicate statistical significance in two-sided tests with confidence 0.99, 0.95, and 0.90, 
respectively.  The years under investigation are 1976 to 2009. 
 

 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 
     

Probability of a 4-dig SIC market share decline  

Fixed-effects logit  0.102*** (0.033) 0.000 (0.030) 
Pooled logit with clustered SE  0.138*** (0.020) 0.099*** (0.022) 
     

Probability of 3 4-dig SIC market share declines 

Fixed-effects logit  0.301*** (0.029) 0.168*** (0.027) 
Pooled logit with clustered SE  0.179*** (0.017) 0.160*** (0.019) 
     

Probability of a decline in FF48 industry market share  

Fixed-effects logit  0.395*** (0.027) 0.224*** (0.026) 
Pooled logit with clustered SE  0.278*** (0.017) 0.237*** (0.019) 
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Table 6 

Incorporation, industry, and CEO age 

The table investigates whether the age sensitivity of profitability changes when we measure age from the 
date of incorporation, and whether company age is a proxy for the age of the industry the company operates 
in or for the age of its CEO.  Variable definitions are in Table 14.  All variables (except for company age) 
are standardized by industry (using Fama and French’s (1997) 48 industry grouping) and year.  Panel A 
performs the analysis of Panel B in Table 4 with incorporation age.  Panel B tests whether company age is a 
proxy for industry age.  Panel C investigates the multivariate relation between company age and CEO age 
and tenure.  Panel D asks whether company age is a proxy for CEO age by splitting the sample into firms 
with CEOs older than the median age in any given industry and year, and firms with younger CEOs.  For 
each subsample, we perform the panel regressions of Panel A.  All regressions are panel regressions with 
Driscoll and Kraay (1998) standard errors, which are robust to very general forms of cross-sectional and 
temporal dependence.  To save space, we report only the coefficients of the age covariates and the 
associated significance levels.  The symbols ***, **, and * indicate statistical significance in two-sided 
tests with confidence 0.99, 0.95, and 0.90, respectively.  The sample years are 1976–2009. 

 
Panel A  

Incorporation age 

 ROA COGS-to-sales 

ln(Ageinc) –0.136*** 0.106*** 

 (0.019) (0.016) 

Observations 58,784 58,784 
Firms 7,025 7,025 

 

 

Panel B  

Incorporation vs. industry age 

 ROA ROA Tobin’s Q Tobin’s Q 

ln(Age) –0.107*** –0.111*** –0.206*** –0.208*** 
 (0.012) (0.012) (0.015) (0.016) 
Industry age  0.034  0.015 
  (0.021)  (0.013) 
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Table 6 (contd.) 
 

Panel C  

Company and CEO age and tenure 

Dependent variable ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 

CEO age 0.310*** (0.029) 0.207*** (0.022) 
CEO tenure 0.062 (0.038) 0.085*** (0.024) 

 
 
 

Panel D 
  

Impact of CEO age on the performance of older firms 
 

 ROA ROA ROA Tobin’s Q Tobin’s Q Tobin’s Q 
ln(Age) –0.310*** –0.310*** –0.305*** –0.395*** –0.400*** –0.370*** 
 (0.031) (0.030) (0.033) (0.049) (0.050) (0.050) 
CEO age 0.001 0.016*  
  (0.004)   (0.009)  
CEO tenure   0.009   0.014** 
   (0.006)   (0.006) 
 

 
 

  



 page 44 

Table 7 

Firm age and profitability in different subperiods 

The table investigates the relation between listing age and firm profitability in different subperiods.  Panel 
A estimates panel regressions with firm fixed effects and Driscoll and Kraay (1998) standard errors.  Panel 
B replicates the analysis with pooled OLS regressions and clustered standard errors.  To save space, both 
panels report only the coefficients of ln(Age) and the associated significance levels. The control variables 
are those of the standard regression specification.  All variables (except for company age) are standardized 
by industry (using Fama and French’s (1997) 48 industry grouping) and year.  The symbols ***, **, and * 
indicate statistical significance in two-sided tests with confidence 0.99, 0.95, and 0.90, respectively.  The 
years under investigation are 1976 to 2009. 
 

Panel A 
Panel regressions with Driscoll and Kraay (1998) standard errors 

 
 ROA COGS-to-sales 
 Ln(Age) bOldfirm Ln(Age) bOldfirm 
Before 1980 0.179*** –0.009 –0.011 0.037** 
 (0.012) (0.009) (0.068) (0.015) 
1980 – 1989  –0.017 –0.024 0.186*** 0.069*** 
 (0.036) (0.027) (0.026) (0.015) 
1990 – 1999 –0.138*** –0.048*** 0.042** 0.043*** 
 (0.015) (0.008) (0.017) (0.009) 
2000 – 2009 –0.102*** –0.131*** –0.009 0.014 
 (0.026) (0.027) (0.029) (0.025) 
     
 
 

Panel B 
Pooled OLS regressions with clustered standard errors 

 
 ROA COGS-to-sales 
 Ln(Age) bOldfirm Ln(Age) bOldfirm 
Before 1980 –0.233*** –0.221*** 0.137*** 0.119*** 
 (0.025) (0.032) (0.035) (0.043) 
1980 – 1989  –0.172*** –0.162*** 0.154*** 0.118*** 
 (0.019) (0.020) (0.025) (0.027) 
1990 – 1999 –0.092*** –0.047** 0.095*** 0.078*** 
 (0.017) (0.019) (0.019) (0.022) 
2000 – 2009 –0.064*** –0.022 0.045** 0.015 
 (0.017) (0.023) (0.022) (0.028) 
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Table 8 

Tobin’s Q and investor learning 

The table investigates the hypothesis that investors learn about profitability as firms get older.  We estimate 
panel regressions with Driscoll and Kraay (1998) standard errors, which are robust to very general forms of 
cross-sectional and temporal dependence.  The control variables are those of the standard regression 
specification.  All variables (except for company age) are standardized by industry (using Fama and 
French’s (1997) 48 industry grouping) and year.  Panel A splits the sample in small and large firms, defined 
as firms with lagged standardized size larger than 0 in any given year and industry.  Panel B estimates the 
regression model by adding the variable Analyst uncertainty.  To save space, both panels report only the 
coefficients of our proxies for company age and the associated significance levels. The symbols ***, **, 
and * indicate statistical significance in two-sided tests with confidence 0.99, 0.95, and 0.90, respectively.  
The years under investigation are 1976 to 2009. 
 

Panel A 
Large vs. small firms 

 
 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 
     
Large firms (Size) –0.266*** (0.022) –0.180*** (0.019) 
Small firms (Size) –0.167*** (0.020) –0.134*** (0.021) 
Difference Insignificant  **  
     

 
 

Panel B 
Tobin’s Q ratios and analyst uncertainty 

 
 

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

ln(Age) –0.295*** –0.296*** 
(0.037) (0.037) 

bOldfirm –0.200*** –0.201*** 
(0.036) (0.036) 

Analyst uncertainty 0.020** 0.022** 0.021** 
(0.010) (0.010) (0.010) 

Volatility 0.127*** 0.153*** 0.164*** 0.124*** 0.150*** 
(0.021) (0.022) (0.024) (0.021) (0.022) 
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Table 9 

Company age and macro dimensions of corporate governance 

The table investigates the relation between company age and macro dimensions of corporate governance.  
To save space, we report only the coefficients of the age covariates and the associated significance levels.  
The analysis uses pooled OLS regressions with clustered standard errors. Panel A focuses on the 
governance index of Gompers, Ishii, and Metrick (GIM, 2003) and the entrenchment index of Bebchuk, 
Cohen, and Ferrell (BCF, 2009).  All variables (except for company age, but including the governance 
indices) are standardized by industry (using Fama and French’s (1997) 48 industry grouping) and year.  
Panel B inquires into the relation between various individual dimensions of corporate governance and 
company age.  Except for company age, all variables are standardized by industry and year.  The symbols 
***, **, and * indicate statistical significance in two-sided tests with confidence 0.99, 0.95, and 0.90, 
respectively.  The years under investigation are 1976 to 2009.  
 
 

Panel A 
Company age and governance indices 

 
Dependent variable ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 

GIM-Index 0.262*** (0.045) 0.336*** (0.049) 

Grouping of delay governance 
provisions 

–0.042 (0.041) –0.133*** (0.045) 

Grouping of non-delay governance 
provisions 

0.359*** (0.044) 0.519*** (0.048) 

BFC-index 0.048 (0.041) 0.058 (0.048) 

 
 

Panel B 
Company age and individual governance dimensions 

 
Dependent variable ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 
   
CEO ownership –0.118*** (0.030) –0.115*** (0.037) 
Board ownership –0.103** (0.041) –0.075 (0.054) 
Board size 0.301*** (0.034) 0.279*** (0.040) 
Board independence 0.096** (0.038) –0.005 (0.046) 
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Table 10 

Company age, corporate governance, and performance 

The table investigates whether changes in the macro aspects of corporate governance can be responsible for 
the relative deterioration of firm performance over time.  Performance is measured with ROA.  Panel A 
estimates pooled regressions with clustered standard errors at firm level with the specification of the 
preceding tables and the addition of governance variables for the full sample.  To save space, we report 
only the coefficients of the age and the governance covariates and the associated significance levels.  
Regression 1 in the panel reports the coefficient associated with bOldfirm in a regression specification that 
does not include any governance variables (this is why the coefficient is the same across rows of the table).  
Regression 2 adds the governance variable of each individual row as well as an interaction term of the 
governance variable in question and firm age.  Panel B repeats the analysis of Panel A by focusing on firms 
for which the governance variable in question has below-median variability.  All variables (except for 
company age) are standardized by industry (using Fama and French’s (1997) 48 industry grouping) and 
year.  The symbols ***, **, and * indicate statistical significance in two-sided tests with confidence 0.99, 
0.95, and 0.90, respectively.  The years under investigation are 1976 to 2009.            
 
 

Panel A 
Company age vs. corporate governance effects on performance (full sample) 

 
 

Regression 1 
(no governance 

variables) 

Regression 2 
(with governance variables) 

bOldfirm SE  
Gov. 

variable 
SE bOldfirm SE 

Interaction 
term 

SE 

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

–0.087*** (0.012) G-Index 0.007 (0.024) –0.196*** (0.028) –0.009 (0.028) 
–0.087*** (0.012) Non-delay index –0.001 (0.026) –0.192*** (0.028) –0.003 (0.031) 
–0.087*** (0.012) Delay index 0.016 (0.02) –0.188*** (0.025) –0.016 (0.024) 
–0.087*** (0.012) CEO ownership 0.033** (0.015) –0.152*** (0.023) 0.021 (0.021) 
–0.087*** (0.012) Board ownership 0.021 (0.02) –0.165*** (0.028) –0.018 (0.025) 
–0.087*** (0.012) Board size –0.036* (0.023) –0.163*** (0.027) –0.043** (0.026) 
–0.087*** (0.012) Board independence –0.018 (0.019) –0.173*** (0.026) 0.004 (0.023) 

 
 

Panel B 
Company age vs. corporate governance effects on performance (restricted sample of little variation in 

governance variables) 
 

Regression 1 
(no governance 

variables) 

Regression 2 
(with governance variables) 

bOldfirm SE  
Gov. 

variable 
SE bOldfirm SE 

Interaction 
term 

SE 

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

–0.184*** (0.031) G-Index 0.018 (0.035) –0.172*** (0.041) –0.026 (0.044) 
–0.199*** (0.032) Non-delay index 0.035 (0.04) –0.207*** (0.043) –0.051 (0.048) 
–0.179*** (0.031) Delay index 0.035 (0.037) –0.189*** (0.039) –0.039 (0.042) 
–0.15*** (0.027) CEO ownership 0.235*** (0.076) –0.113** (0.068) 0.108 (0.145) 

–0.168*** (0.033) Board ownership –0.028 (0.059) –0.143*** (0.051) 0.131* (0.082) 
–0.143*** (0.03) Board size –0.051* (0.04) –0.095*** (0.037) –0.059* (0.044) 
–0.167*** (0.032) Board independence 0.034 (0.032) –0.151*** (0.039) –0.033 (0.04) 
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Table 11 

Investment policies in older firms 

The table investigates the investment policies of older firms.  Panel A estimates the impact of R&D 
activities on Tobin’s Q ratios in older firms.  We estimate panel regressions with Driscoll and Kraay (1998) 
standard errors, which are robust to very general forms of cross-sectional and temporal dependence.  The 
control variables are those of the standard regression specification.  Panel B asks how age affects R&D 
activities and capital expenditures.  The analysis is conducted with similar panel regressions.  To save 
space, we report only the coefficients of the age and the governance covariates and the associated 
significance levels.  Panel C relates corporate acquisition activities to company age.  We use pooled logit 
regressions with clustered standard errors.  The dependent variable is equal to one if the firm performs an 
acquisition during the following year.  Otherwise, it is equal to zero.  Panel D computes the impact of 
diversifying acquisitions on Tobin’s Q ratios in older firms.  The approach is the same as that in Panel A.  
Finally, Panel E analyzes how company age affects dividend payout in two different ways, namely with 
panel regressions with firm fixed effects and with pooled OLS regressions with clustered standard errors. 
All variables (except for company age) in  our regressions are standardized by industry (using Fama and 
French’s (1997) 48 industry grouping) and year.  The symbols ***, **, and * indicate statistical 
significance in two-sided tests with confidence 0.99, 0.95, and 0.90, respectively.  The years under 
investigation are 1976 to 2009.   
 

 
Panel A 

Investment outlays by older firms and value creation 
 

b Old firm –0.174*** –0.175*** 
 (0.022) (0.022) 
R&D-to-Sales 0.072*** 0.083*** 
 (0.009) (0.009) 
b Old firm * R&D-to- Sales  –0.033** 
  (0.013) 
  
Other controls Included Included 
Firm-fixed effects Included Included 
Observations 40,900 40,900 
Groups 5,423 5,423 
Within R2 0.1331 0.1334 
F-value 348.92*** 386.12*** 

 
 

Panel B 
Company age and investment outlays 

 
Dependent variable ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 
     
R&D –0.087*** (0.007) –0.062*** (0.006) 
Capex –0.124*** (0.013) –0.080*** (0.010) 
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Table 11 (contd.) 

 
Panel C 

Corporate acquisitions by older firms 
 

 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 

b Acquisition (next year) –0.064* (0.038) –0.060 (0.044) 

b same FF48 Acquisition (next year) –0.198*** (0.041) –0.193*** (0.050) 
b different FF48 Acquisition (next year) 0.144*** (0.047) 0.142** (0.055) 

 
 

Panel D 
Corporate acquisitions by older firms and value creation 

 
 Tobin’s Q  

(next year) 

b Old firm –0.087** 
 (0.035) 
N Diversifying acquisitions 0.010 
 (0.009) 
b Old firm * N Diversifying acquisitions –0.020* 
 (0.011) 
  
Other controls Included 
Observations 24,272 
Groups 4,576 
R2 0.0294 
F-Test 732.83*** 

 
 

Panel E 
Payout policies in older firms 

 

Dependent variable: Payout ratio 

 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 

Fixed-effects regression with DKSE 0.110*** (0.009) 0.066*** (0.007) 
Pooled OLS regression with clustered SE 0.110*** (0.011) 0.091*** (0.011) 
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Table 12 

Aspects of the retention problem 

The table investigates whether entry barriers have an influence on the correlation between corporate aging 
and firm performance.  Moreover, it examines whether corporate aging depends on how well firm strategy 
is defined, and whether it depends on the age of the firm’s directors.  To save space, all panels report only 
the coefficients of our proxies for company age and the associated significance levels.  The dependent 
variable is ROA, and the control variables are those of the standard regression specification. We estimate 
panel regressions with Driscoll and Kraay (1998) standard errors, which are robust to very general forms of 
cross-sectional and temporal dependence. Panel A splits the sample in firms with high and low product 
uniqueness, and compares their age coefficient. Industries with a high SGA-to-sales ratio (third tercile of 
the sample distribution) have relatively unique products, which should shield them from competition, in 
particular new entry; those with low SGA-to-sales ratio (first tercile of the distribution) have relatively non-
exclusive products, and are therefore more exposed to entry.  To test for a difference in the corporate age 
coefficient (here and in Panel B), we interact all regression arguments with the binary variable that 
identifies firms in highly unique industries.  We then estimate the regression equation with all regression 
arguments, including the interaction terms, and examine whether the interaction term Age*High uniqueness 
is statistically significantly different from zero.  Panel B splits the sample by volatility and compares the 
age coefficient in the two subsamples.  Panel C works with pooled regressions and clustered standard errors 
to estimate the correlation between company and director age (tenure).  Finally, Panel D splits the sample 
by director age and tenure, respectively.  It then compares the Q-age sensitivity in the various subsamples.  
All variables (except for company age) in  our regressions are standardized by industry (using Fama and 
French’s (1997) 48 industry grouping) and year.  The symbols ***, **, and * indicate statistical 
significance in two-sided tests with confidence 0.99, 0.95, and 0.90, respectively.  The years under 
investigation are 1976 to 2009. 
 
 

Panel A 
Company aging, entry barriers, and ROA 

 
 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 
     
High uniqueness –0.003 (0.017) –0.000 (0.011) 
Low uniqueness –0.223*** (0.020) –0.137*** (0.020) 
Difference ***  ***  

 
 

Panel B 
ROA in high vs. low volatility industries 

 
 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 

High volatility industries –0.004 (0.031) 0.001 (0.027) 
Low volatility industries –0.109*** (0.018) –0.085*** (0.032) 
Difference ***  ***  
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Table 12 (contd.) 

 
Panel C 

Company and director age 
 

  
 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 
     
Director age 0.298*** (0.040) 0.415*** (0.049) 
Director tenure 0.300*** (0.041) 0.512*** (0.049) 
     
 
 
 

Panel D 
Impact of director age on the performance of older firms 

 
 ln(Age) bOldfirm 
 Coefficient SE Coefficient SE 

Old directors –0.162*** (0.038) –0.187*** (0.053) 
Young  directors –0.101*** (0.040) –0.062 (0.051) 

Directors with long tenure –0.188*** (0.051) –0.096 (0.061) 
Directors with short tenure –0.097*** (0.034) –0.110** (0.048) 
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Table 13 

Q-age sensitivity and the enforcement of contractual non-compete clauses 

The table examines how the Q-sensitivity of company age changes across states of incorporation, 
depending on the enforcement of contractual non-compete clauses.  According to Stuart and Sorenson 
(2003), 24 U.S. states provide weak enforcement of such clauses, namely AL, AK, CA, CO, CT, FL, GA, 
HI, LA, MI, MN, MT, NV, NC, ND, OH, OK, OR, SD, TN, TX, WA, WV, and WI.  In Panel A, we split 
the sample of firms in two depending on whether they are incorporated in these or in the remaining states.  
For each sample, separately, we estimate panel regressions of Tobin’s Q with Driscoll and Kraay (1998) 
standard errors.  The control variables are those of the standard regression specification.  In Panel B, we 
drop Delaware from the states with strong enforcement.  To save space, all panels report only the 
coefficients of our proxies for company age and the associated significance levels.  All variables (except for 
company age) in  our regressions are standardized by industry (using Fama and French’s (1997) 48 industry 
grouping) and year.  The symbols ***, **, and * indicate statistical significance in two-sided tests with 
confidence 0.99, 0.95, and 0.90, respectively.  The years under investigation are 1976 to 2009.   
 

Panel A 
All U.S. states 

 
 bOldfirm ln(Age) 
 Coefficient SE Coefficient SE 

Weak enforcement –0.196*** (0.026) –0.267*** (0.021) 
Strong enforcement –0.137*** (0.023) –0.183*** (0.017) 
Difference **  ***  

     
 
 

Panel B 
All U.S. states except Delaware 

 
 bOldfirm ln(Age) 
 Coefficient SE Coefficient SE 

Weak enforcement –0.196*** (0.026) –0.267*** (0.021) 
Strong enforcement 
(excluding Delaware) 

–0.068*** (0.023) –0.124*** (0.022) 

Difference ***  ***  
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Table 14 

Variable definitions 
 
Variable Definition 

Panel A: Firm and industry age 
Listing age Age is computed as one plus the difference between the year under investigation and 

the firm’s year of birth.  The year of birth is computed as the minimum value of: (a) 
the first year the firm appears on the CRSP tapes; (b) the first year the firm appears 
on the COMPUSTAT tapes; and (c) the first year for which we find a link between 
the CRSP and the COMPUSTAT tapes;  

Incorporation age We also compute age as the number of years (plus one) since incorporation. This 
information is from Jay Ritter’s Website as well as from Mergent Webreports; 

bOldfirm We therefore measure firm listing age with a binary variable equal to 1 if the firm in 
question is older than the industry median in any given year, and equal to 0 
otherwise; 

Industry age The natural logarithm of the average industry age, where industry classification 
corresponds to the 48 industry grouping suggested by Fama and French (1997); 

  
Panel B: Profitability and growth opportunities 

Gross Margin The gross profit margin, defined as net sales minus cost of goods sold (sale – cogs), 
divided by net sales (sale).  The data are from COMPUSTAT. 

Tobin’s Q Tobin’s Q, computed as the market value of the firm’s assets (Size) divided by their 
book value (at).  The data are from COMPUSTAT. 

ROA Return on assets is the ratio of the firm’s operating income before depreciation 
(oibdp) divided by the lagged book value of total assets (at).  The data are from 
COMPUSTAT. 

Sales growth The change in net sales (sale, expressed in constant 2009 USD) in relation to the 
previous year. The data are from COMPUSTAT. 

 
Panel C: Corporate policies 

Asset age We follow Chun et al. (2008) and approximate the age of the firm’s assets as the 
ratio of aggregate depreciation in the balance sheet (ppegt – ppent) divided by the 
item “depreciation and amortization” in the income statement (dp).  The data are 
from COMPUSTAT. 

Capex to MVA The ratio of capital expenses (capx) net of depreciation and amortization charges 
(dp) to the lagged market value of assets (Size).  The data are from COMPUSTAT. 

Focus The Herfindahl index, HE, captures the degree of specialization based on the sales in 
the firm’s different segments, as reported on the COMPUSTAT Segment tapes:  

N 2
E ii 1

H p


  , 

where N is the number of segments, the subscript i identifies the segments, and pi is 
the fraction of the firm’s total sales in the segment in question. 

KZ-Index The Kaplan and Zingales (1997) index that measures a firm’s level of financial 
constraints.  We follow Lamont, Polk, and Saá-Requejo (2001, p. 552) and compute 
the KZ index as: –1.001909[(ib+dp)/ppentt-1] + 0.2826389[(Size)/at] + 
3.139193[(dltt+dlc)/(dltt+dlc+seq)] – 39.3678[(dvc+dvp)/ppentt-1] – 
1.314759[che/ att-1].  The data are from COMPUSTAT. 

Leverage Leverage is the firm’s long- and short-term debt (dltt+dlc) divided by the market 
value of assets (Size). The data are from COMPUSTAT. 

MTB-equity The market-to-book ratio is the ratio of the firm’s market value of equity 
(cshoprcc_f) divided by the book value of common equity (ceq). The data are 
from COMPUSTAT. 

Payout ratio The firm’s payout ratio is the ratio of total dividend payments (dvp+dvc) divided by 
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the firm’s operating income before depreciation (oibdp).  The data are from 
COMPUSTAT. 

R&D-sales ratio The firm’s R&D expenses (xrd) divided by its sales (sale). The data are from 
COMPUSTAT.   

Size Size, the market value of the assets, is approximated by the book value of assets (at) 
minus the book value of common equity (ceq) plus the market value of common 
equity (cshoprcc_f) minus deferred taxes (txtb).  The data are from 
COMPUSTAT. 

Volatility The volatility of the firm’s monthly stock return.  We calculate the volatility over a 
five-year window and include all firm-years with at least 24 monthly returns.  The 
data are from the monthly CRSP tapes.   

Analyst uncertainty The standard deviation of the 2-year EPS analyst forecasts, divided by the book 
value of equity (per share). 

 
Panel D: M&A activity 

b Acquisitions Binary variable equal to 1 if the firm acquired at least one company during the year.  
Otherwise, the variable is set equal to 0.  The data are from SDC Platinum. 

b Diversifying Acq. Binary variable equal to 1 if the firm acquired at least one company in another 
industry during the year.  Otherwise, the variable is set equal to 0.  We follow 
Cronqvist and Fahlenbrach (2009) and use the 48 Fama-French industries.  The data 
are from SDC Platinum. 

b Focus Acq. Binary variable equal to 1 if the firm acquired at least one company in the same 
industry during the year.  Otherwise, the variable is set equal to 0.  We follow 
Cronqvist and Fahlenbrach (2009) and use the 48 Fama-French industries.  The data 
are from SDC Platinum. 

 
Panel E: Management team 

CEO age The age of the firm’s CEO, measured in years.  The information is from 
ExecuComp. 

CEO tenure The tenure of the firm’s CEO, measured in years.  The information is from 
ExecuComp. 

Director age The average age of the firm’s directors, measured in years.  The information is from 
Risk Metrics.. 

Director tenure The average tenure of the firm’s directors, measured in years.  The information is 
from Risk Metrics.. 

CEO ownership The fraction of shares controlled by the firm’s CEO.  The data are from ExecuComp.
Executive ownership The cumulative fraction of shares controlled by the firm’s officers.  The data are 

from ExecuComp. 
Board ownership The cumulative fraction of shares controlled by the firm’s directors.  The data are 

from Risk Metrics. 
CEO total 
compensation 

The CEO’s total compensation, expressed in thousands of 2009 USD.  The data are 
from ExecuComp. 

CEO salary The CEO’s salary, expressed in thousands of 2009 USD.  The data are from 
ExecuComp.  

 
Panel F: Governance provisions 

Boardsize The number of directors who serve on the firm’s board.  The data are from IRRC. 
Independence The fraction of independent directors who serve on the firm’s board.  The data are 

from IRRC. 
b Dual class Binary variable equal to 1 if the firm has multiple classes of stock outstanding. 

Otherwise, the variable is set equal to 0. The variable is provided on a bi- or 
triannual basis.  To increase sample size, we interpolate it for missing sample years.  
The data are from RiskMetrics. 

b Classified board Binary variable equal to 1  if the firm has a classified board. Otherwise, the variable 
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is set equal to 0. The variable is provided on a bi- or triannual basis.  To increase 
sample size, we interpolate it for missing sample years. The data are from 
RiskMetrics. 

b Poison pill Binary variable equal to 1 if the firm has a poison pill. Otherwise, the variable is set 
equal to 0. The variable is provided on a bi- or triannual basis.  To increase sample 
size, we interpolate it for missing sample years.  The data are from RiskMetrics. 

b Golden parachute Binary variable equal to 1 if the firm has golden parachutes. Otherwise, the variable 
is set equal to 0. The variable is provided on a bi- or triannual basis.  To increase 
sample size, we interpolate it for missing sample years.  The data are from 
RiskMetrics. 

b Bylaw Binary variable equal to 1  if the ability to amend the firm’s bylaws is limited. 
Otherwise, the variable is set equal to 0. The variable is provided on a bi- or 
triannual basis.  To increase sample size, we interpolate it for missing sample years.  
The data are from RiskMetrics. 

b Charter Binary variable equal to 1 if the ability to amend the firm’s charter is limited. 
Otherwise, the variable is set equal to 0. The variable is provided on a bi- or 
triannual basis.  To increase sample size, we interpolate it for missing sample years.  
The data are from RiskMetrics. 

b Supermajority Binary variable equal to 1  if the firm has supermajority requirements for mergers. 
Otherwise, the variable is set equal to 0. The variable is provided on a bi- or 
triannual basis.  To increase sample size, we interpolate it for missing sample years.  
The data are from RiskMetrics. 

GIM-Index The firm’s score on the governance index from Gompers, Ishii, and Metrick (2003).  
The index is provided on a bi- or triannual basis.  To increase sample size, we 
interpolate the index for missing sample years.  The data are from RiskMetrics. 

Delay index An index containing the four governance provisions that allow managers to delay 
takeovers, according to Kadyrzhanova and Rhodes-Kropf (2010).  The provisions 
are provided on a bi- or triannual basis.  To increase sample size, we interpolate the 
resulting index for missing sample years.  The data are from RiskMetrics. 

Non-delay index The GIM-Index net of the Delay index. 
BFC-Index The firm’s score on the governance index from Bebchuck, Cohen, and Ferrell 

(2008).  The index is provided on a bi- or triannual basis.  To increase sample size, 
we interpolate the index for missing sample years.  The data are from RiskMetrics. 

 
 
 


