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Did the Sarbanes-Oxley Act Impede Corporate Innovation? An Analysis of the Unintended 

Consequences of Regulation 

 

 

Abstract 

 

We investigate whether innovation by publicly listed U.S. companies deteriorated significantly 

after the adoption of the Sarbanes-Oxley Act of 2002. Using data on patent filings as proxies for firms’ 

innovative activities, we find firms’ innovation as measured by patents and innovation efficiency dampened 

significantly after the enactment of the Act. The degree of impact is related to firm-specific characteristics 

such as the firm’s value (Tobin’s Q) and its measure of corporate governance (G-Index), as well as the 

firm’s operating conditions (i.e., the firm being in an high-tech industry, and being delisted or not). We find 

evidence that the SOX’s impact on firms is more pronounced for growth firms, firms with low governance 

scores, firms operating in high-tech industries and firms that continued to stay listed. In sum, the results 

suggest that the SOX has an unintended consequence of stifling corporate innovation.  
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1. Introduction 

The history of the regulation of markets and firms shows significant social and economic costs, 

including substantial and unintended effects on industrial competitiveness (Hahn 1998). These effects on 

firm performance have been examined mostly through an economist’s lens. In recent years, and especially 

with regards to the advent of regulations such as the Sarbanes-Oxley Act, the effects on innovativeness 

have started to be more keenly felt (The Economist 2007). This is particularly worrisome since economies 

and firms are becoming increasingly competitive with time, and technological change (i.e., innovation) is 

increasingly an integral aspect of that competitiveness. As such, regulations can now not only increase the 

costs of doing business, but can also affect firms’ global competitiveness (Hahn and Hird 1991).  

Despite this emerging concern, we still lack a deep understanding of the effects of economy-wide 

regulations on value creating activities such as innovation. Regulations simply have not been studied as 

much in the innovation and management literature, especially with regards to their effects on innovation. 

This with the exception of studies on the stimulative effects of specific regulations on innovation, such as 

ones in the environmental arena, and with regards to university patenting via the Bayh-Dohl Act (Mowery 

et al. 2001). To address this gap, we will examine the effect of a regulation addressed to corporate 

governance in general - the Sarbanes-Oxley Act - on the innovativeness of business.  

The Sarbanes-Oxley Act of 2002 was one of the most far reaching regulations in recent decades. 

It was enacted to curb the worst of corporate excesses and to bring a denouement to the series of 

corporate governance scandals seen with the likes of the Enron and Worldcom cases. The SOX legislation 

ushered in an era of increased power and accountability with external board members, audit controls, and 

overall responsibilities and greater liabilities for corporate leadership and auditors alike. However, the 

regulation’s “heavy-handed” influence also became the focus of corporate concern early on. The former 

chairman of the Securities Exchange Commission (SEC), William Donaldson, wondered if “…by 

unleashing ‘batteries of lawyers across the country’ the legislation would lead to a ‘loss of risk-taking 

zeal’ due to a “huge preoccupation with the dangers and risks of making the slightest mistake”. It was 
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observed that there was a decrease in IPOs, starting in 2008 and running through 2011 (Wall Street 

Journal 2012). A natural empirical question then is, did SOX put innovative risk-taking, and therefore, 

corporate innovation, at risk? 

With this question in mind, we sought to understand the negative effects of SOX on firm-level 

innovation, as an unintended effect of the regulation.1 Early studies suggested that the effects of SOX 

have been benign, but as with studies of other regulations, these were often predicated on the direct costs 

of compliance and involved measuring these effects against the public benefits, or framing them in equity 

(across companies) terms (Coates and Srinivasan 2014). Recent studies have been concerned with the 

regulation’s effect on corporate competitiveness, including by way of firms’ ability to innovate (Shadab 

2008, Bargeron et. al. 2010, Waters 2013). In particular, SOX was shown to be affecting US corporations’ 

R&D investments by causing them to assume less risk and hoard more cash (as shown to happen after the 

legislation) (Bargeron et al. 2010). We contribute to this line of research by examining the SOX 

legislation’s effect on innovation output, as seen in the evidence on corporate patents. The problem is that 

firms respond to their institutional environment and in doing so may attend to other interests than to the 

firms’ and their managers’ primary purposes (Jensen and Meckling 1976). The question is, in the interests 

of guarding against corrupt practices, has the SOX’s enhancement of firm’s governance structure now 

reduced managers’ natural risk-taking tendencies, and thus, innovative outputs themselves? 

In section 2, we discuss the background behind our hypothesis - that the enactment of SOX stifles 

innovation. In section 3, we build on established methodology in the innovation literature, using patent 

filings and innovation efficiency as measures of corporate innovation, directly testing the hypothesis 

(Hall, et al. 2001, Hall, et al. 2005). In section 4, we discuss our findings. In our baseline regression, we 

find that after controlling for a number of concomitant variables like firm size, firm age, return on assets 

                                                           
1 There are different types of regulation, and while these having differing effects on corporate decisions, they also 

have the generally common effect of increasing the costs of doing business. This is particularly the case for 

environmental regulations (Coeurderoy and Murray 2008, List et al. 2003). SOX legislation may fall in this 

category. 
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(ROA), a measure of firm value (Tobin’s Q), amount of cash holdings, leverage, capital and R&D 

expenditures, and a measure of industry concentration (Herfindahl Index) with both industry and year 

specific fixed effects, the enactment of Sarbanes-Oxley legislation can be shown to have a significant 

negative impact on firm innovation.2 Since the enactment of SOX, we find an unmistakable downward 

spiral of innovation measured in terms of the number of patents and innovation efficiency (Hershleifer et 

al. 2013).  The results hold even after controlling for high vs. low growth potential (Tobin’s Q or firm 

value), high vs. low levels of governance (G-Index) , and hi-tech  vs. non-hi-tech sectors. One important 

finding of this paper is that even though SOX has a negative impact on firms’ innovativeness, firms that 

are delisted at the advent of SOX are affected less negatively than those that remained listed. Finally, in 

section 5, we discuss the possible mechanisms underlying management decision-making and corporate 

behavior with the help of the corporate governance, innovation and management literature. 

 

2. The Nature of Regulatory Influences on the Firm 

To understand theoretically how SOX may impact negatively on innovation, we review some of 

the pertinent literature. One pertains to theories relating to the causes and effects of regulation. It is a 

fundamental tenet of modern economics that negative externalities or spillovers can be corrected by 

regulations, but at certain direct costs. Since the advent of neoclassical economics at the time of Adam 

Smith until the current era, most regulations have been of the form that “protect the public interest” by 

making the competition fairer (Krugman 2011). Regulations were generally designed to counter various 

negative aspects of behavior among economic agents, causing negative spillovers or externalities to 

society at large.3 Since the beginning of the last century, a number of cases of industry misconduct or 

                                                           
2 The result is robust to different quintiles of firm asset size (or log of firm size) and value (measured by Tobin’s Q) 

although it is much more pronounced for the biggest quintile of firms. 
3 One major feature of regulation involves the internalization of pollution-type externalities caused by private sector 

activities, as was seen in the variety of environmental and health laws signed into effect over the past few decades, 

one of the earliest being the 1963 Clean Air Act. 
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behavior led to regulations that sought to rein in these business excesses, usually promulgated for one 

specific industry at a time. The earliest and most famous cases were more related to problems of industry 

structure and concentration, leading up to the various episodes of antitrust regulation, where “fair 

competition” was the desired regulatory outcome (Hart 2001).4  

Underlying these traditional notions of regulation are two conceptions of behavior. The first is 

that increasing industry power (such as that accrued from industry concentration) could lead to 

misconduct by economic agents. Misconduct or inappropriate action can be brought on by a variety of 

factors, including cultural (e.g. “bad” corporate cultures and poor ethics), psychological (in way of 

increased expectations) (Akerlof 1970, Aguilera 2005, Greve et al. 2010, Mishina et al. 2010), and 

personality-based (Hayward and Hambrick 1997) ones. The second idea inherent in notions of regulation 

pertains to the ability of regulations to “target” certain outcomes and to then compel firms to shift their 

strategy in desired directions. In the environmental arena for instance, “command and control” 

environmental regulations enacted to create emissions standards were expected to lead to compliance, and 

even theorized to possibly stimulate technological innovation.5  

That regulations could easily fall astray of their intended purposes is not new, as has been the 

case with many industry regulations historically.6 While most of the costs expected of regulation are the 

                                                           
4 The Interstate Commerce Act of 1887 was one of the first, to regulate railroads. While the theory of regulation was 

largely an issue in the public administrative and legal disciplines, and subjected to economics so far as cost-benefit 

analyses were warranted, during the 1970s, self-interest was incorporated into the economic theory of regulation, 

intertwining of the interests of the industry and the regulators themselves (Posner 1974). In practice, this sort of 

individualistic bent was exacerbated in the socio-political sphere with the rightwing political lurch and deregulation 

impulses of the 1980s. To some degree, this has been associated with the unfettered (Laissez-faire)  nature of 

business practice that ensued in the 1990s and later, with “business deal making” (mergers and acquisitions in 

particular) becoming de rigueur. While few theories can explain these pendulum “lurches” in the political sphere, by 

coupling management theory with behavioral models, we can in limited fashion understand why firms’ leaders act 

the way they do (e.g. Li and Tang 2010, Mishina et al. 2010), and in the case of our study, understand how 

regulations may come to constrain their decision making on innovative actions. 

5 The “Porter hypothesis” (Porter and Van der Linde 1995), described even earlier by Ashford and others (Ashford 

and Heaton 1983, Ashford et al. 1985), suggested that firms would innovate to get out of regulatory mandates. 
6 Regulations have historically also been known to have unintended consequences, including the Prohibition Act of 

1920 - enacted ostensibly to control alcohol, with the consequence being increased underground and criminal 

activity. The series of banking regulations enacted in the wake of the Great Depression, starting with the Banking 

Act of 1933 and the accompanying Glass-Steagall Act (1932), some of which were eventually partially repealed. 
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direct costs of compliance (as is commonly seen in environmental regulations), other hidden (or implicit) 

costs are derived from the unintended consequences of the regulations and unanticipated behavioral 

responses. Thus, while regulations as these initially have a well-intended social purpose, their typically 

heavy hand and coarse manner by which they target perceived problems make it difficult for them to 

achieve their desired behavior.  

The SOX follows in the long tradition of the regulation of corporate misconduct and good 

governance. Although white collar in nature, the ostensibly criminal acts committed by Enron, Worldcom 

and other corporate leaders was determined to be the result of a lack of independent board oversight on 

activities, and the insufficient powers of auditors. Articles in the SOX legislation resolved to strengthen 

these poor governance controls, at the expense of CEOs’ independence. The most typical and direct of 

mechanisms cited is the increased cost of compliance - for publicly traded firms and smaller firms alike 

(Coates and Srinivasan 2014).  

The enactment of the SOX legislation in July 2002 provides us with a natural experiment under 

two different regimes (pre and post SOX) to evaluate the impact of SOX on corporate innovation. As 

previously noted, SOX has been shown to have decreased R&D investments, and presumably, risk-taking 

(Bargeron et al. 2010, Dey 2010). Our premise is that decisions on the input side as R&D investments 

will translate into specific effects on the output side, i.e., decreased patenting. Since innovation is costly, 

involving a process that is long, idiosyncratic, uncertain, and often with a high probability of failure 

(Holmstrom 1989), SOX’s effect on risk-taking can make such a process less attractive to corporate 

decision-makers (Bargeron et al. 2010). Although the exact mechanisms have yet to be explored or 

discussed, it is presumed that the very same instruments that SOX uses to guard against misconduct -  

                                                           
More recently, environmental regulations that “target” behaviors with increased standards may lead to unintended 

consequences such as the shifting of “dirty plants” across borders (Coeurderoy and Murray 2008). Thus, such 

regulations affect not only direct decision-making on investment in pollution control equipment, but a higher level 

strategic decision such as whether to “escape” such regulations, or to invest in such R&D (with one study finding 

the former effect, but not the latter [Jaffe and Palmer 1997]). 
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increasing auditing, outside director oversight, and the specification of liabilities – are disruptive of 

corporate innovation.7 We thus hypothesize the following effect of SOX on innovation: 

 

Hypothesis 1. The enactment of SOX has a negative impact on corporate innovation.  

 

3. Data and sample summary 

3.1.  Data 

Patents remain the most direct measure of the extent and quality of firms’ innovation (Griliches 

1990), and the use of patenting activity to measure of innovation productivity is widely accepted in the 

extant literature, the limits of patents notwithstanding (Lerner et al. 2011).8 We use patent innovation data 

on publicly listed US corporations from Harvard University’s patent database. This database includes all 

patents filed and granted by the United States Patent and Trademark Office (USPTO) from 1990 to 2009. 

The database provides detailed information on patent assignee (owner) names, the patent number , and a 

patent’s 3-digit technology class. For specifying the year of the patent, we use the patent’s application 

year instead of the grant year, following Griliches et al. (1988). 

If patents are measures of innovative output, R&D expenditures are the direct measure of the input to 

innovation, in effect, measuring the initial commitment to innovate. Our second measure of innovation, 

proposed by Hershleifer et al. (2013), is innovation efficiency (IE). We construct this measure by taking the 

number of patents scaled by the previous year’s R&D expenditure. Specifically, IE is calculated by taking 

                                                           
7 For example, SOX does this through specific governance mechanisms such as shaping the corporate’s board of 

directors. Specifically, several sections of the legislation expand the role of and expanded liability of independent 

directors. SOX legislation mandates US listed firms to have significant (75%) external or independent board 

members. 
8 Nevertheless, the number of patents is but only one measure of innovative productivity. For example, some 

inventions are protected as trade secrets, such as the formula for Coca-Cola, and others like software are protected in 

other ways. Besides different industries have different innovation cycles and patenting propensities. 
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the number of patents of firm i applied in year t which were eventually granted (NoPati,t) scaled by firm i’s 

cumulative R&D investment in fiscal year ending from year t-4 through year t: 

NoPati,t / (XRDi,t + 0.8*XRDi,t-1 + 0.6*XRDi,t-2 + 0.4*XRDi,t-3 + 0.2*XRDi,t-4), 

where XRDi,t indicates firm i’s R&D investment in fiscal year ending in year t, and so on. We adopt this 5-

year cumulative R&D investment based on the assumption of an annual depreciation rate of 20% on R&D 

investment, following from Chan et al. (2001) and Lev et al. (2005). Innovative efficiency highlights the 

effectiveness of R&D expenditures in terms of the number of patents that are applied for (successfully) for 

every unit of an exponentially smoothed average R&D dollar, i.e. “…innovative bang for the R&D buck…” 

Any corporate decision in a firm is affected by various external and internal factors, and innovation is 

no different. Identification of factors that are instrumental in innovative efficiency requires controlling for 

concomitant variables that might affect innovative activity in a firm. The control variables are collected 

from the COMPUSTAT database. These control variables include size (Total Assets), firm age, book to 

market, R&D expenses scaled by lagged PPE,  return on assets (ROA); growth opportunities (Tobin’s Q), 

cash, leverage, capital expenditures scaled by lagged PPE (CAPX); and product market competition, given 

by the Herfindahl index of the 3-digit SIC industry of the firm based on sales (Herfindahl Index). These 

control variables are used in the extant literature (e.g., Hall and Ziedonis 2001, Aghion, et al. 2005, 

Chemmanur and Tian 2011, Atanassov 2012, Chang et al. 2015, He and Tian 2013, Tian and Wang 2013, 

Van Reenen and Zingales 2013).9 

 

                                                           
9 The most relevant control to the innovation literature is firm size. Ever since Schumpeter, differential firm size has 

always been known to have an effect on the ability to innovate (Cohen and Levin 1989). SOX has already been 

shown to have differential impact on firms at least in terms of costs of compliance and the likelihood of firms listing 

in the U.S. (Coates and Srinivasan 2014, Piotroski and Srinivasan 2008). Along with firm size, firm age is also a 

historically relevant measure, given that age has implications for firms’ ability to innovate, particularly with regards 

to their explorative innovative ability (Sorensen and Stuart 2000). Our approach also examines the possibility not 

covered in Bargeron et al. (2010) that under SOX, R&D might have become more efficient which is beneficial to 

firms without impacting innovation significantly (Hirshleifer et al. 2013).  
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3.2.  Summary of Analysis 

Figure 1 depicts the general pattern of innovation 3 years before and 3 years after the 2002 enactment 

of the SOX legislation. We calculate the sample mean of patents and innovation efficiency of all firms each 

year. Figure 1 shows a noticeable pattern with both measures of innovation decreasing after the SOX event. 

In particular, the number of patents shows an increasing trend before 2002 and a decreasing pattern after 

the enactment of SOX. The caveat is that not all parts of the SOX legislation came into immediate effect. 

However, it can be conjectured that firms started taking decisions in advance of the legislation and that 

were in anticipation of the impending but phased rollout of SOX and its provisions. 

Table 1 reports the summary statistics of the innovation variables and control variables 3 years before 

and 3 years after the year of the initial SOX legislation. The sample mean of patents before SOX was 0.41; 

after SOX the mean dropped to 0.40, but this was not a statistically significant drop. The innovation 

efficiency measure drops in the post SOX period by 0.03, a nearly 50% drop from the pre-SOX value that 

was statistically significant. We further note that the sample means of controls such as firm size, ROA, 

Tobin’s Q do not exhibit much difference before and after SOX legislation. Interestingly, without 

conditioning on other control variables, neither R&D expenses nor CAPEX show significant drops after 

the advent of SOX legislation. 

Table 2 reports the correlation matrix of all variables. Both measures of innovation, the patent count 

and innovation efficiency, are not highly correlated with each other at 0.063. Firm size has non-zero 

correlations with the measures of innovation; R&D expenses has correlations of 0.37 with the patent 

innovation measure. 

 

4. Empirical Results 

4.1.  Baseline Analysis 

We first examine what factors drive firm innovation in a multiple regression framework for panel data. 

Specifically, we estimate the following model: 
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𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 = α+ β SOX signal +δ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡+θFE+𝜀𝑖,𝑡      (1) 

where i indexes firms and t indexes years. The dependent variable, 𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑖,𝑡  is one of our 

innovation measures (i.e., the patents’ innovative efficiency). SOX signal is a dummy or binary variable 

that equals one if the year is 2003, 2004, and 2005, and zero otherwise. 

Table 3 reports the baseline OLS regression results as specified in model (1). Holding all other 

control variables constant, the number of patents drops by approximately 11.5% after the enactment of 

SOX. In a similar vein, ceteris paribus, innovative efficiency drops by 0.055 patents for every average 

dollar of R&D expenses spent on an average. The coefficients are both statistically and economically 

significant after controlling for the different external factors (such as the H-Index) and internal factors 

(such as total assets, firm age, ROA, Tobin’s Q, Cash, Leverage ratio, CAPEX, R&D Expenses etc.). The 

results in Table 3 show that firms experience a substantial drop in innovation after the enactment of SOX 

in the baseline model.  

 

4.2. Subsampling Analysis 

Although the baseline model on the impact of SOX enactment on innovation effectiveness does 

highlight the significant negative relationship, we still have to establish the plausible channels for such a 

decline. One natural channel of decline that we hypothesize is that firms with higher growth potential 

through innovation might be impacted by SOX legislation more adversely than firms with lower growth 

potential i.e. less innovation. Tobin’s Q measures the firm’s market values with respect to its asset value, 

and a high Tobin’s Q signifies a “growth” firm rather than a “value” firm with low growth potential. 

O’Connor and Rafferty (2012) proposed that although the conventional wisdom supports the hypothesis 

that good governance might increase innovation and hence firm value, the relationship is weaker once 

issues of endogeneity or endogenously selected explanatory variables are taken care of. However, the 

relationship that is quite persistent is between innovation and firm value. Table 4 reports the regression 
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results of the impact of SOX on innovation when firms are divided into 2 subsamples according to the 

median value of the firms’ Tobin’s Q. The regressions results show that the SOX’s impact on patents and 

innovation efficiency becomes more pronounced in firms with higher Q. This result suggests that SOX 

stifles innovation in general but that the effect is greater for “growth” firms with higher growth potential. 

For firms with lower growth potential, the impact of SOX on innovation is substantially dampened. The 

result indicates that for growth firms, the SOX legislation precipitated a nearly 20% drop in patents, while 

the drop was only 1.5% (statistically insignificant) among the firms with a low Tobin’s Q, ceteris paribus. 

For the innovative efficiency of high Q firms, the SOX legislation caused a statistically significant drop of 

6.4 patents per R&D dollar spent. The corresponding drop for low Q firms of 4.7 patents per R&D dollar 

is statistically insignificant, which we surmise as possibly being due to sampling variation. 

The link between governance and innovation has been explored if not strongly established in the 

extant literature (O’Connor and Rafferty, 2012). Table 5 divides the firms according to the quality of their 

corporate governance as that could be another possible channel for the decline in innovative activity. We 

follow Gompers et al. (2003) in dividing firms into 2 subsamples according to the mean value of the G-

index, which captures shareholder protection. The regressions results show that SOX’s impact on patents 

remains pronounced only for firms with poor corporate governance, that is, poorer rights protection lead 

to a bigger drop in patents and innovation efficiency. All else being equal, a poorly governed firm saw a 

drop in 15.5% patents compared to only 6.9% for a better governed firm. In terms of innovative 

efficiency, a poorly governed firm had 0.33 fewer patents per dollar of R&D expenses, compared to a 

0.03 drop for better governed firms. This result of SOX not having as big an impact for companies with 

better governance was to be expected, if poorly governed firms had been innovating in less justifiable or 

more risky fashion. 

 Innovation through investing in R&D and patenting has widely been regarded as a primary 

pursuit of the hi-tech industry. The 2000-2001 bursting of the tech sector’s bubble allegedly could have 

led to significant declines in the fortunes of companies which were involved in long term research and 
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innovation, thus having a deleterious impact on innovation. If this hypothesis were true, and the causal 

impact of the decline truly rests with the tech sector bubble’s bursting, and not with SOX, the impact 

would be felt disproportionately more in the high tech sector while the non-tech sector should have been 

relatively unscathed. Given the importance of innovation (and hence, patenting) to the high tech sectors, 

we investigate the impact of SOX on firms operating in the high-tech industries as opposed to the non-

high-tech industries. This helps us to understand the impact of the SOX legislation by controlling for the 

innovativeness of the industry. There are two main issues to consider. The first is that the tech sector 

bubble burst in the 2000-2001 period. The second is that the ease of innovating or patenting in these two 

types of sector are inherently different and might have had a differential impact of SOX. We split the 

sample into two subsamples and report the regression results in Table 6. The effect of SOX legislation is 

significant and negative in both subsamples but is greater in magnitude for high-tech industries, as 

expected. On the other hand, the impact of SOX on innovation efficiency only remains statistically 

significant and negative for firms in high-tech sectors but becomes insignificant in the low-tech industries 

possibly due to sampling variations. A high-tech firm had a drop in patents of 15% compared to the non-

tech firms registering a drop in 3.5% controlling for other factors. We further report a  0.055 drop in the 

number of patents filed per R&D dollars spent after accommodating for depreciation and controlling for 

other factors. In sum, we can say that firms in the high-tech industry did indeed play a role in the 

reduction in innovation as an aftermath of SOX, but only part of it can be explained by the funding crunch 

in the aftershock of the tech-sector bubble. 

 

4.3. Impact on Delisted Firms 

 As has been discussed at length, the impact of regulations could be so detrimental to the affected 

firms or players that they might decide to “vote with their feet.”The surge of delisting that first ensued 

with the advent of SOX, and continued later with its full deployment, is a case in point. There is 

increasing evidence that SOX might have prompted firms to delist (John and Marano 2007), and even to 
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list elsewhere in the world.10 One possible hypothesis that may be worth investigating is, whether firms 

which delisted to avoid the scrutiny, oversight of, and needed compliance with SOX, could possibly gain 

in comparison to the peer group that continued to be listed. We next examine the nature of the decline in 

innovation as the result of companies actively delisting during and after the SOX legislation. The main 

thrust of the argument is that companies which found it difficult to be sustainable in a post-SOX regime 

actively sourced for funds to “go private” in order as to avoid the cost of compliance and additional 

supervision that the enactment of SOX entailed. However, such an analysis of private firms is not without 

its own shortcomings. One potential concern with our results are the omitted variables in the regressions, 

since the SOX could also affect other corporate behaviors that may not be captured in the regressions. We 

therefore utilize a set of firms that delisted at the time of the SOX legislation, and compare the impact of 

SOX on delisted firms as opposed to those that remained listed. The results are reported in Table 7.  

 The regression in Table 7 includes the post-SOX dummy, the delisting dummy, their interaction 

term and the control variables used in other tables. The coefficient on the delisting dummy is negative and 

significant, hence directly controlling for the impact of delisting. The post-SOX dummy is significant and 

negative, suggesting that the SOX legislation causes firms to innovate less. The interaction term between 

the SOX dummy and delisting dummy is positive and significant, suggesting that firms which delisted are 

less adversely affected by the SOX legislation than firms that remained public. The results also stay the 

same even when we do not control for any of the standard covariates (Table 7 panel (1)). Our findings in 

Table 7 confirm the negative impact of SOX on innovation, and our findings are not caused by 

endogeneity (or selection) concerns such as an omitted variable bias. Summing up, SOX had a significant 

negative impact on innovation, but this result is not driven by firms delisting alone. In fact, the firms that 

stayed public seem to be less innovative after the implementation of SOX. 

  

                                                           
10 Piotroski and Srinivasan (2008) have showed that SOX had a recognizable effect on firm listings, increasing the 

likelihood of small firms listing in the UK over the US. 
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5. Discussion: Possible Explanations for SOX’s Effects on Innovative Performance 

The public need for SOX notwithstanding, our findings offer evidence that such regulations are having 

perverse effects on firms’ innovative behavior, and presumably, on their eventual competitiveness. In this 

section, we suggest possible managerial models or processes by which these impacts may happen. That 

SOX simply clamped down on managerial indiscretion by itself may not directly translate into a lower 

propensity to innovate, although SOX has been said to constrain managers’ risk-taking by its requiring of 

independent oversight and its other provisions (Bargeron et al. 2010). To further understand the effect of 

SOX on innovation, we examine how regulatory mechanisms may yield unintended consequences by 

their influence on managerial decision-making.11 To reiterate observations from the earlier literature, 

while regulations have historically had negative side effects as the direct costs of compliance (Hahn 1998, 

Hahn and Hird 1991), they have also had unintended negative consequences. We have shown evidence 

indicating SOX’s possible effect on certain other decisions such as public listings. We also have results 

on governance (showing that well-governed firms suffer less adverse effects on patenting); this in turn 

suggests that firms with weaker governance processes or regimes and presumably higher risk profiles (i.e. 

may be undertaking “risky” innovations), may be have their propensity to innovate decreased by SOX, as 

is appropriate. 

While the corporate governance literature is strongly defined by the notion of “misconduct” and 

its appropriate governance, such governance is complicated by multidisciplinary facets (Aguilera and 

Jackson 2010), and corporate misconduct itself has been attributed to a plethora of possible underlying 

reasons (Greve et al. 2010).12 It is also known that individual traits and behaviors can interact with 

                                                           
11 While anecdotal evidence surfaced on concerns that SOX was having unnecessarily negative effects,  

understanding of its potential effects on innovation took longer to gestate. On top of this, academia was generally 

recognized to be lagging behind practice in understanding the negative effects, including at the time of SOX 

(Aguilera and Cuervo‐Cazurra 2009). 
12 Reasons traditionally cited as underlying CEO misconduct include organizational culture, cognitive biases, ethical 

decision-making processes, hubris (which has an aspect of behavioral bias but also personality traits), willful 

blindness (partly based on cognitive inabilities of seeing one’s acts from other perspectives) (Greve et al. 2010, 

Hefferman 2011), as well as rationally-governed misconduct (i.e., the self-interested nature of the economic 

paradigm) as taught in theories of business (Pfeffer 2005). 
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organizational incentives and expectations in more complex ways than straightforward economic self-

interest would suggest (Mishina et al. 2005). Our findings that better governed firms suffered less impact 

on innovation suggests that the more poorly governed firms either had more problematic activities (and 

hence were “controlled” by SOX), or were not problematic, and yet somehow adversely affected by SOX. 

If we make the (reasonable) assumption that some if not most poorly governed firms were not ones with 

misconduct, especially in the years after SOX’s initial effect, this means that SOX somehow affected 

“risk-taking”. To understand this effect better, we need to look at the wider expanse of corporate behavior 

that encompasses the ‘rational conduct’ that SOX may somehow be interfering with. That is, how a ‘well-

intentioned regulation, unintended bad side effect’ mechanism may be at work.  

Discussing our findings in the context of other theories may shed light on this issue. Relating to 

the notion that SOX may have affected the propensity to take risks (Bargeron et al. 2010, Fama 1980), our 

findings on higher growth firms and high tech firms (which are the typically ones taking on more risks), 

suggests that the regulations could also be punishing risk-taking, including properly assessed risks, 

associated with those types of firm. It is known for instance that the more “sustaining” innovations are by 

definition not “disruptive”, and tend to involve less risky investments (Christensen and Bower 1996). 

These less risky innovations would presumably be more immune to SOX, and furthermore, could also by 

nature be the type found in “lower growth” firms.  

We next examine possible reasons underlying the general tendency of SOX to constrain 

innovation decisions. We examine the interaction of the regulations with appropriate but riskier corporate 

behavior using simple cognitive models of decision-making. Instead of simply restricting firms’ behavior 

as command and control regulations did, SOX provided for greater accountability and independent 

oversight by treating the corporation as a system of activities and stakeholders, and seeking to enhance 

accountability through increased transparency (via audit trails) and shifting the balance of power (by way 

of independent directors). In this way, SOX could be seen to be following well-established findings 

showing that independent boards act as controls on corporate excesses (Fama 1980, Fama and Jensen 
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1983, Pozner 2007). Since managerial discretion enhances the positive relationship between traits as CEO 

hubris and firm risk-taking (Li and Tang 2010), by increasing external monitoring and clamping down on 

such managerial indiscretion, SOX can be said to be seeking to control such behavior and conditions by 

promoting “low-discretion” environments (Hambrick and Finkelstein 1987, Peteraf and Reed 2007). In 

general, hubristic CEOs (which are not a small proportion of the population) will exercise strong control 

over innovation, but this effect is weakened when task complexity increases (Tang et al. 2012). 

Regulations may very well add to that task complexity, weakening that strong control (Hahn 1998), this 

being quite in-line with conventional assumptions on decision-making.   

Another type of problem may occur with the classically viewed innovation activities of R&D and 

new product development. In these situations, the manager’s decision problem consists of creating and 

deciding from amongst a feasible set of strategic choices within the firm. This is often typically described 

as creating a “funnel” of project ideas, most of which are winnowed out over time. The question is: how 

are regulations acting on managers’ mindsets and shaping (or restricting) such actions? The decision to 

pursue a particular innovative product (or service) or the project leading up to it (including the scientific 

or technical research) is often made using rational calculi, weighing the benefits and likelihoods of 

technical and market success.13 Much of what firms already do in the way of making technology decisions 

involves mitigating the risks of product and investment decisions, thereby reducing the uncertainty of 

those decisions.14 The resulting set of “investment options” would largely consist of what remains feasible 

technologically, financially and strategically. Regulations that increase the risks of taking certain 

technological choices (say by suggesting new levels of risks that could be penalized), can act as further 

constraints on the set of viable choices or range of permissible actions. In addition to this, technological 

choices nowadays (but especially just before 2000) are associated with (that is, enacted by) new business 

                                                           
13 The stage gate process exemplifies this, using certain stages of the product development process as cut off points 

at which projects are allowed to proceed or to be halted (Krishnan and Ulrich 2001, Ulrich and Eppinger 1995). 
14 Firms employ means such as cross-functional and cross-level teams to increase the different views on a problem 

or solution, technology scanning and other predictive methods (Brown and Eisenhardt 1997, Calantone et al. 2003), 

and shortening the product cycle in order to increase information (Krishnan and Bhattacharya 2002). 
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models, some of which incorporate different economic arrangements with external parties (Osterwalder 

and Pigneur 2010, Teece 2010, Zott and Amit 2008), but which may also entail different types of risks 

(risks of diversifying or moving beyond stakeholders’ understandings and expectations being a simple 

example). Thus, what on the surface appears to be a technological investment decision in a risky 

technology may actually be associated with a particular business model predicated on extracting value 

from external partnerships – one that may be deemed riskier (at risk of being penalized) under the new 

regulatory regime.15  

As regulations shape choices within an industry, through firms’ mimetic behavior or other 

“coerced” means (e.g. consultants indicating the new risks and penalties across their clients), they can 

become embedded in new “industry recipes” that further act to sanction or otherwise limit the set of 

actions available to the entire industry (Peteraf and Reed 2007, Spender 1989). These are just some of the 

pathways envisioned by which regulations may impact on the innovative behaviors and underlying 

decision-making of firms. More detailed research could be warranted to examine the efficacy of these 

pathways, and to test whether some pathways have clearer or stronger effects than others. 

 

6. Conclusion 

 The question that more informed regulators would like to ask is, how can regulations such as 

SOX implement mechanisms and incentives appropriately in order to correct for individual and systemic 

failures to conduct business appropriately, all the while without jeopardizing corporate performance? 

While this cannot be easily answered, we can shed light on the conditions and possible means by which 

failures and unintended can occur: a more likely concern of corporate audiences. In the research, we 

                                                           
15 Presumably then, some risky technologies require more creative engagements with external parties and parts of 

the value chain. Tesla’s branching into charging stations (creating its own value chain) is an example integrating 

new technology with a new business model. In general, the concept of innovation is itself considered by some to be 

expanding to recognize its effects and desired properties of helping firms bridge and capture value across 

established industry boundaries (Hacklin 2007), and when modern entrepreneurial thought promotes firms having an 

even freer hand to innovate, to experiment and even to fail (Blank 2013).  
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directly examine the hypothesis that SOX stifles corporate innovation. We provide direct evidence for the 

first time in the literature that such impacts exist. For example, for the four years after the enactment of 

SOX, US listed firms continue to experience a significant drop in innovation.  

We show that the impact of SOX on innovation has interesting cross-sectional patterns. Growth 

firms especially those with above average growth opportunities experience a greater drop in innovation. 

Similarly, SOX’s impact on innovation is more pronounced in firms operating in high-tech industries or 

firms with poor corporate governance; the latter being consistent with the regulatory purpose of 

increasing the compliance requirements of “riskier” firms. Finally, we show that the impact of SOX on 

innovation is not solely driven by the status of being publicly listed, since no such effect is found for 

firms which went private before SOX. Our research shows that general regulations that aim to promote 

good governance may still have unintended consequences. Given the indirect and counterintuitive effects 

of SOX that have been observed, we have also taken care to provide several candidate explanations for 

the effect. This has potentially important implications for policy makers, particularly ones interested in 

the competitive implications of any regulation. 
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Appendix A 

Variable Definitions  
 

Variable Definition 

Innovation measures  

Patent Number Patent number is defined as number of patent applications filed in year t 

of each firm. Only patents that are later granted are included.  The patent 

number is set to zero for companies that have no patent information 

available from the NBER database. 

Innovation efficiency 
number of patent scaled by the previous four years’ R&D investment 

(Hershleifer, Hsu and Li, 2013). 

  

Control variables  

Ln(Asset) The logarithm of the book value of total assets (AT from COMPUSTAT) 

measured at the end of fiscal year t. 

Age The logarithm of the book value of total assets (AT from COMPUSTAT) 

measured at the end of fiscal year t. 

ROA Firm operating income before depreciation (OIBDP from 

COMPUSTAT) divided by the book value of total assets (AT), measured 

at the end of fiscal year t. 

Tobin's Q The market value of equity (PRCC_F×CSHO from COMPUSTAT) plus 

the book value of assets (AT) minus the book value of equity (CEQ from 

COMPUSTAT) minus balance sheet deferred taxes (TXDB from 

COMPUSTAT)] divided by the book value of assets (AT), measured at 

the end of fiscal year t. 

Cash Flow-to-Assets Income before extraordinary items (IB from COMPUSTAT) plus 

depreciation and amortization (DP from COMPUSTAT) divided by the 

book value of assets (AT), measured at the end of fiscal year t. 

Leverage  The book value of debt (DLTT+DLC from COMPUSTAT) divided by 

the book value of total assets (AT) measured at the end of fiscal year t. 

R&D Expense-to-Assets Research and develop expenditure (XRD from COMPUSTAT) divided 

by the book value of assets (AT), measured at the end of fiscal year t. 

CAPX-to-Assets Capital expenditure (CAPX from COMPUSTAT) divided by book value 

of assets (AT), measured at the end of fiscal year t. 

Herfindahl Index Herfindahl index of 3-digit SIC industry of each firm measured at the end 

of fiscal year t based on sales.   
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Figure 1: Innovation Productivity over Time, 1999 – 2005 

 

 

 

 

Notes: This figure plots trends in total Patent Number and sample mean of Innovation Efficiency 

(Hirshleifer, Hsu and Li 2013) over the sample period 1999 – 2005. 
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Table 1: Summary and Univariate Test 

  3 years pre- SOX   3 years post- SOX   

Comparison 

between two 

samples 

 Obs Mean Median S.D.  Obs Mean Median S.D.  Mean-

Difference 
 (1) (2) (3) (4)  (5) (6) (7) (8)  (9) 

Panel A: Innovation Productivity Measurement        

Log(1+Patent) 20153 0.41 0.00 1.00  20143 0.40 0.00 1.01  -0.01 

           (1.29) 

Innovation 

Effeciency 
20153 0.07 0.00 1.13  20143 0.04 0.00 0.63  -0.03*** 

           (3.11) 

            

Panel B: Control Variables        

Log (Total Asset) 18594 5.37 5.54 2.71  18745 5.60 5.84 2.82  0.23 

Firm Age 20153 14.18 9.00 12.90  20143 18.17 13.00 12.88  3.98 

ROA 18594 -0.11 0.07 0.88  18745 -0.14 0.07 1.22  -0.04 

Tobin's Q 18594 3.21 1.24 7.76  18745 3.74 1.46 12.00  0.52 

Cash 18594 -0.19 0.04 1.14  18745 -0.23 0.05 1.63  -0.04 

Leverage Ratio 18594 0.29 0.20 0.42  18745 0.33 0.18 0.72  0.04 

CAPX  18594 0.05 0.03 0.07  18745 0.04 0.02 0.05  -0.01 

R&D Expense  18594 0.06 0.00 0.15  18745 0.05 0.00 0.14  0.00 

Herfindahl Index 20153 0.18 0.10 0.23   20143 0.19 0.11 0.24   0.02 

 

Notes:  

This table reports descriptive statistics for the sample of firms with innovation data in both pre-SOX (1999-

2001) and post-SOX (2003-2005) periods. Columns (1) to (4) and (5) to (8) report the number of 

observations (N), mean median and standard deviation (S.D.) of the subsample that cover three years before 

and after the Sarbanes-Oxley Act (SOX), respectively. Column (9) report the difference of mean of each 

variable for the two subsamples. In Panel A, two innovation measures are listed: the logarithm of one plus 

the number of successfully granted patent applications filed in each year of each firm, and the firms’ 

Innovation Efficiency (Hirshleifer, Hsu and Li 2013), which is defined by using number of patent 

application that is eventually granted divided by the R&D Expense of previous years. And Panel B includes 

all of the control variables: logarithm of total asset, firm age, return on asset (ROA), Tobin’s Q, leverage, 

R&D expense, capital expenditure (CAPX) and Herfindahl Index based on the three-digit SIC code. 

Column (9) reports the difference in means between the two groups. ***, **, and * indicate significance at 

1%, 5%, and 10% levels, respectively using t-statistics for two-tailed tests. 
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Table 2: Correlation Matrix 

  Patent 
Innov. 

Eff. 

Log 

(Asset) 

Firm 

Age 
ROA 

Tobin's 

Q 

Cash 

Flow 

/Assets 

Leverage 
CAPEX/ 

Assets 

R&D 

Expense/ 

Assets 

Hindex  
G 

Index 

Patent 1.000            

Innovation Efficiency 0.063 1.000           

Log (Asset in $ millions) 0.151 0.004 1.000          

Firm Age (years) 0.149 0.020 0.376 1.000         

ROA 0.048 0.008 0.097 0.056 1.000        

Tobin's Q 0.218 0.002 -0.192 -0.176 -0.008 1.000       

Cash Flow/Assets 0.024 0.007 0.119 0.066 0.894 -0.043 1.000      

Leverage -0.066 0.002 0.156 0.116 -0.279 -0.121 -0.265 1.000     

CAPEX/Assets -0.030 0.005 -0.103 -0.007 0.209 0.100 0.170 0.006 1.000    

R&D Expense/Assets 0.372 0.005 -0.291 -0.200 -0.321 0.327 -0.306 -0.016 -0.066 1.000   

Hindex  -0.006 -0.004 -0.019 0.110 0.098 -0.044 0.069 -0.009 0.060 -0.171 1.000  

G Index 0.054 -0.003 0.147 0.320 0.044 -0.090 0.038 0.045 -0.018 -0.083 0.045 1.000 

Notes:  

This table reports the correlation between the innovation variables and the explanatory variables used in the regression models over the entire sample 

period 1999-2005. The two innovation measures are listed: the number of successfully granted patent applications filed in each year of each firm, 

and the firms’ Innovation Efficiency (Hirshleifer, Hsu and Li 2013), which is defined by using number of patent application that is eventually granted 

divided by the R&D Expense of previous years. All the control variables included are logarithm of total asset, firm age, return on asset (ROA), 

Tobin’s Q, leverage ratio, R&D expense, capital expenditure (CAPX), Herfindahl Index based on the three-digit SIC code, the G-Index (Gompers 

et al. 2004). 
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Table 3: Baseline Regression of Impact of SOX on innovation 

  Log(1+Patent) Innovation Efficiency 
 (1) (2) (3) (4) 

SOX Signal 0.041*** -0.115*** -0.038*** -0.055*** 
 (3.57) (-6.64) (-4.62) (-3.87) 

Log Total Asset  0.171***  -0.002 
  (5.14)  (-0.90) 

Firm Age  0.007***  0.001 
  (3.17)  (0.86) 

ROA  0.011  -0.005 
  (0.65)  (-1.25) 

Tobin's Q  0.012***  0.000* 
  (4.22)  (1.84) 

Cash  -0.019***  0.005 
  (-2.81)  (1.41) 

Leverage  -0.096***  -0.017*** 
  (-3.06)  (-3.20) 

CAPEX  0.248  0.029 
  (0.73)  (0.53) 

R&D Expense  0.537***  -0.112*** 
  (4.34)  (-2.75) 

Hindex  0.161  -0.025 
  (0.80)  (-0.68) 

Constant 0.357*** -0.807*** 0.029*** 0.043* 
 (15.88) (-3.93) (3.50) (1.91) 

Industry F.E. Yes Yes Yes Yes 

Year F.E. Yes Yes Yes Yes 

N 40296 37339 40296 37339 

adj. R-sq 0.188 0.344 0.004 0.004 

 

Notes: This table reports the OLS estimation results of the baseline panel regressions examining the effects 

of Sarbanes-Oxley Act on innovation productivity from year 1999 to 2005 (without 2002). The dependent 

variables in Columns (1) to (2) are the logarithm of one plus the number of successfully granted patent 

applications filed in each year of each firm and the dependent variables in Columns (3) to (4) is firms’ 

Innovation Efficiency (Hirshleifer, Hsu and Li, 2013). The main independent variable is SOX Signal, which 

equals to one if observations are of years no less than 2002 and zero otherwise. All regressions control for 

the logarithm of total asset, firm age, return on asset (ROA), Tobin’s Q, leverage, R&D expense, capital 

expenditure (CAPX), Herfindahl Index based on the three-digit SIC code, as well as year, two-digit SIC 

industry. Detailed definitions of each variable are provided in the Appendix. Robust t-statistics with 

standard errors clustered at the industry (two-digit SIC code) and year level are reported in parentheses. ***, 
**, and * indicate significance at 1%, 5%, and 10% levels, respectively. 

 



30 
 

Table 4: Impact of SOX on high Q vs. low Q firms 

  Log(1+Patent) Innovation Efficiency 
 High Q Low Q High Q Low Q 
 (1) (2) (3) (4) 

SOX Signal -0.202*** -0.015 -0.064*** -0.047 
 (-5.59) (-0.72) (-4.24) (-1.04) 

Log Total Asset 0.212*** 0.117*** -0.003 -0.002 
 (5.83) (4.34) (-0.78) (-0.54) 

Firm Age 0.011*** 0.003* 0.000 0.001 
 (4.40) (1.93) (0.21) (0.86) 

ROA -0.030** -0.031 -0.008 -0.006 
 (-2.03) (-0.43) (-1.03) (-0.27) 

Tobin's Q 0.010*** 0.330*** -0.000 0.053* 
 (4.33) (4.29) (-0.75) (1.95) 

Cash -0.010* -0.007 0.005 0.005 
 (-1.79) (-0.16) (1.51) (0.36) 

Leverage -0.051** -0.361*** -0.017** -0.002 
 (-2.07) (-5.85) (-2.42) (-0.06) 

CAPEX 0.203 0.096 0.017 0.004 
 (0.54) (0.40) (0.32) (0.04) 

R&D Expense 0.427*** 0.930** -0.126*** -0.184* 
 (4.24) (2.05) (-3.06) (-1.94) 

Hindex -0.099 0.362** 0.038 -0.076 
 (-0.41) (1.98) (0.67) (-1.46) 

Constant -0.880*** -0.725*** 0.056 -0.002 
 (-3.62) (-3.54) (1.39) (-0.07) 

Industry F.E. Yes Yes Yes Yes 

Year F.E. Yes Yes Yes Yes 

N 19501 17838 19501 17838 

adj. R-sq 0.389 0.277 0.005 -0.000 

 

Notes: This table reports the estimation results of subsample regressions examining how the effects of 

Sarbanes-Oxley (SOX) Act on innovation productivity vary between the high-growth firms and low-growth 

firm. In each year, firms with Tobin’s Q that higher than median are considered as high-growth firms and 

low-growth otherwise. The dependent variables in Columns (1) to (2) are the logarithm of one plus the 

number of successfully granted patent applications filed in each year of each firm, and the dependent 

variables in Columns (3) to (4) is firms’ Innovation Efficiency (Hirshleifer, Hsu and Li 2013); the main 

independent variable is SOX Signal, which equals to one if observations are of years no less than 2002 and 

zero otherwise. All regressions control for the logarithm of total asset, firm age, return on asset (ROA), 

Tobin’s Q, leverage, R&D expense, capital expenditure (CAPX), Herfindahl Index based on the three-digit 

SIC code, as well as year, two-digit SIC industry. Detailed definitions of each variable are provided in the 

Appendix. Robust t-statistics with standard errors clustered at the industry (two-digit SIC code) and year 

level are reported in parentheses. ***, **, and * indicate significance at 1%, 5%, and 10% levels, respectively. 

Table 5: Impact of SOX on good governance vs. poor governance firms 
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  Log(1+Patent) Innovation Efficiency 
 Good G Poor G Good G Poor G 
 (1) (2) (3) (4) 

SOX Signal -0.069 -0.155** -0.030** -0.332** 
 (-1.14) (-2.24) (-2.09) (-2.18) 

Log Total Asset 0.415*** 0.379*** 0.007 -0.002 
 (6.27) (6.36) (1.51) (-0.17) 

Firm Age 0.010*** 0.004 -0.000 0.003 
 (3.43) (0.93) (-0.20) (0.96) 

ROA 0.527 0.614*** 0.061 0.064 
 (1.11) (3.13) (0.96) (0.70) 

Tobin's Q 0.085*** 0.097*** 0.005 -0.002 
 (4.00) (4.69) (1.64) (-0.26) 

Cash -0.053 -0.398*** -0.024 -0.033 
 (-0.13) (-3.00) (-0.64) (-0.57) 

Leverage -0.518** -0.407** -0.040 -0.063 
 (-2.25) (-2.37) (-1.22) (-1.26) 

CAPEX 0.590 -0.308 0.007 -0.279 
 (0.40) (-0.30) (0.03) (-0.58) 

R&D Expense 7.032*** 5.098** -0.367 0.228* 
 (5.31) (2.54) (-1.30) (1.68) 

Hindex 0.524 -0.200 0.019 -0.067 
 (1.53) (-0.48) (0.28) (-0.53) 

Constant 0.476 -2.690*** 0.088 0.215 
 (0.80) (-8.42) (1.59) (1.41) 

Industry F.E. Yes Yes Yes Yes 

Year F.E. Yes Yes Yes Yes 

N 3903 2980 3903 2980 

adj. R-sq 0.587 0.539 0.042 -0.012 

 

Notes: This table reports the estimation results of subsample regressions examining how the effects of 

Sarbanes-Oxley (SOX) Act on innovation productivity vary with the firms’ level of corporate governance, 

which measured by G-Index. In each year, firms with G-Index that higher than median are considered as 

Good governance firms and Poor governance otherwise. The dependent variables in Columns (1) to (2) are 

the logarithm of one plus the number of successfully granted patent applications filed in each year of each 

firm, and the dependent variables in Columns (3) to (4) is firms’ Innovation Efficiency (Hirshleifer, Hsu 

and Li 2013); the main independent variable is SOX Signal, which equals to one if observations are of years 

no less than 2002 and zero otherwise. All regressions control for the logarithm of total asset, firm age, 

return on asset (ROA), Tobin’s Q, leverage, R&D expense, capital expenditure (CAPX), Herfindahl Index 

based on the three-digit SIC code, as well as year, two-digit SIC industry. Robust t-statistics with standard 

errors clustered at the industry (two-digit SIC code) and year level are reported in parentheses. ***, **, and * 

indicate significance at 1%, 5%, and 10% levels, respectively. 

Table 6: Impact of SOX on high-tech vs. low-tech firms 
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  Log(1+Patent) Innovation Efficiency 
 High Tech Non-High High Tech Non-High 
 (1) (2) (3) (4) 

SOX Signal -0.151*** -0.035*** -0.055*** -0.023 
 (-4.74) (-3.60) (-3.18) (-0.75) 

Log Total Asset 0.361*** 0.113*** -0.003 -0.002 
 (25.90) (18.23) (-0.42) (-0.64) 

Firm Age 0.010*** 0.008*** -0.001 0.001 
 (3.81) (6.93) (-0.65) (1.21) 

ROA -0.091** 0.015 -0.007 -0.005 
 (-2.37) (1.18) (-0.85) (-0.53) 

Tobin's Q 0.015*** 0.008*** -0.000 0.000 
 (6.82) (10.17) (-0.38) (0.74) 

Cash -0.004 -0.013* 0.012 0.004 
 (-0.19) (-1.70) (1.18) (1.14) 

Leverage -0.089*** -0.078*** -0.003 -0.020** 
 (-3.02) (-5.90) (-0.24) (-2.38) 

CAPEX 0.720** -0.175 0.237*** -0.068 
 (2.44) (-1.52) (3.21) (-1.42) 

R&D Expense 0.720*** 0.642*** -0.169** -0.045 
 (8.44) (7.51) (-2.15) (-1.32) 

Hindex -0.375 0.267** -0.401** 0.019 
 (-0.87) (2.56) (-2.36) (0.46) 

Constant -2.351*** -0.461 0.080 0.035 
 (-19.38) (-1.41) (1.09) (1.41) 

Industry F.E. Yes Yes Yes Yes 

Year F.E. Yes Yes Yes Yes 

N 8790 28549 8790 28549 

adj. R-sq 0.444 0.280 0.005 0.002 

 
Notes: This table reports the estimation results of subsample regressions examining how the effects of 

Sarbanes-Oxley (SOX) Act on innovation productivity vary within high-technology industries and non-

high-technology industries. As in Hall and Lerner (2010) the high-technology sectors include drugs, office 

and computing equipment, communications equipment and electronic components, and the rest are 

classified as non-high-technology sectors. The dependent variables in Columns (1) to (2) are the logarithm 

of one plus the patent number and the dependent variables in Columns (3) to (4) is firms’ Innovation 

Efficiency (Hirshleifer, Hsu and Li 2013); the main independent variable is SOX Signal, which equals to 

one if observations are of years no less than 2002 and zero otherwise. All regressions control for the 

logarithm of total asset, firm age, return on asset (ROA), Tobin’s Q, leverage, R&D expense, capital 

expenditure (CAPX), Herfindahl Index based on the three-digit SIC code, as well as year, two-digit SIC 

industry. Detailed definitions of each variable are provided in the Appendix. Robust t-statistics with 

standard errors clustered at the industry (two-digit SIC code) and year level are reported in parentheses. ***, 
**, and * indicate significance at 1%, 5%, and 10% levels, respectively. 
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Table 7: Impact of SOX on firms gone private vs. remaining listed 

  Log(1+Patent) Log(1+Patent) 

  (1) (2) 

SOX * Delisted Signal 0.188*** 0.150*** 
 (5.72) (4.42) 

Delisted Signal -0.531*** -0.210*** 
 (-11.25) (-5.16) 

SOX Signal -0.245*** -0.357*** 
 (-13.68) (-16.17) 

Log (Total Asset)  0.254*** 
  (22.39) 

Firm Age  0.003** 
  (2.05) 

ROA  -0.002 
  (-1.64) 

Tobin's Q  0.001*** 
  (4.49) 

Cash Flow/Assets  0.001 
  (1.26) 

Leverage  0.001* 
  (1.86) 

CAPX/Assets  1.152*** 
  (5.11) 

R&D Expense/Assets  0.009 
  (0.99) 

Herfindahl Index  0.291** 
  (2.15) 

Constant 1.501** -0.422 
 (2.00) (-0.64) 

Year F. E. Yes Yes 

Industry F. E. Yes Yes 

Observations 22013 21782 

Adj. R2 0.173 0.374 

Notes: This table reports the estimation results of subsample regressions examining how the effects of 

Sarbanes-Oxley (SOX) Act on innovation productivity vary between firms did not delist until 2006 and 

firms delisted during 2001 to 2003. It use the NBER dataset to include sample of patent number for both 

listed and delisted firms. The sample period is from 1998 to 2006. The Delisted Signal equals to one if the 

firm delisted during 2001 to 2003 and zero otherwise. The dependent variables are measures of innovation 

productivity including patents; the main explanatory variable is the SOX Signal’s interaction term with 

Delisted Signal. Regressions control for the logarithm of total assets, firm age, return on assets (ROA), 

Tobin’s Q, Cash Flow-to-Assets, Leverage, R&D Expense-to-Assets, CAPX-to-Assets and Herfindahl 

Index based on the three-digit SIC code as well as year, two-digit SIC industry. Detailed definitions of each 

variable are provided in the Appendix. Robust t-statistics with standard errors clustered at the industry (two-
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digit SIC code) and year level are reported in parentheses. ***, **, and * indicate significance at 1%, 5%, and 

10% levels, respectively. 


