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1. Introduction 

Long-lived tangible assets typically make up a substantial portion of a company’s total assets.1 Aside from the 

balance sheet accounts that constitute long-lived tangible assets, income statement items (e.g., depreciation expense, gains 

or losses on disposals, and impairments) are also influenced by these assets. In planning the audit, auditors must consider 

management’s subjective decisions concerning fair value, asset useful life, salvage value, depreciation method, and write-

downs (Richardson et al., 2005; Stein, 2019). Despite the significance of long-lived tangible assets, these accounts are often 

deemed low- to moderate- risk in practice because computations of book value and depreciation expense are simple and 

straightforward to audit (Bobber, 2015). Nonetheless, failure to understand the inherent risks and hastily underestimating 

risk, including that which pertains to PP&E, can lead to considerable mistakes (e.g., improper or insufficient procedures), 

the incorrect issuance of an unqualified opinion (PCAOB, 2010b) and, occasionally, to fraud. 

The high-profile audit failures at WorldCom and Waste Management are prime fraud examples of improper audit 

risk-assessment surrounding long-lived asset accounts.2 More recently, Penn West Petroleum, Miller Energy Resources, 

and Rio Tinto PLC were found to have overstated long-lived assets by $164 million, $500 million, and $3.7 billion, 

respectively (SEC, 2018, 2015, 2017c). Miller Energy Resource’s audit firm, KPMG, agreed to pay $6.2 million to settle 

charges in its role in Miller’s audit failure while the engagement partner agreed to pay a $25,000 penalty and be suspended 

from participating in financial reporting or audits of public companies (SEC, 2017a). According to a SEC press release: 

“KPMG and the engagement partner failed to properly assess the risks associated with accepting Miller Energy as 

a client and did not properly staff the audit, which overlooked the overvaluation of certain oil and gas asset interests 

that the company had purchased in Alaska the previous year.” (SEC, 2017a)  

PCAOB inspections have consistently identified problems in testing impairments and the fair value of long-lived 

tangible assets (PCAOB 2008, 2010a, 2013, 2015, 2016, 2017). A review of PCAOB inspection reports revealed 82 

inspections in which deficiencies in audit procedures related to long-lived tangible assets was cited. The following quote is 

from a recent PCAOB inspection report to BDO USA, LLP: 

“The Firm failed to perform sufficient procedures related to property and equipment, as follows…with respect to 

the existence and completeness of equipment…failed to identify and test any controls that addressed whether 

expenditures were appropriately expensed or capitalized…samples that the Firm used to test property and 

equipment additions and disposals were too small to provide sufficient evidence…failed to perform sufficient 

substantive procedures to test the valuation of property and equipment…” PCAOB Inspection Report on BDO USA, 

LLP (PCAOB 2018, 19-21 and 32). 

 
1 Based on our sample from Compustat, long-lived tangible assets comprise nearly 24.2 percent of total assets on average. This 

percentage is likely to be much higher for more capital intense industries. See Table 3 for more details. 
2 For example, the complaints charged against Waste Management included, among other issues, avoidance of depreciation expenses 

on garbage trucks, assigning inappropriate salvage values, extending useful lives, failure to record expenses for decreases in value of 

landfills, inappropriate capitalization of expenses, etc. Similarly, Penn West and WorldCom inappropriately capitalized operating 

expenses. More details can be obtained from the SEC website. 

http://www.NACVA.com/JFIA
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However, to the best of our knowledge, the extant literature has not empirically examined auditors’ risk perceptions 

relating to clients’ long-lived tangible assets in formulating their pricing decisions. We seek to fill this gap by examining 

the relationship between features of long-lived tangible assets and a common proxy for audit risk: audit fees. 

We focus on clients’ long-lived tangible asset intensity defined as property, plant and equipment (PP&E) scaled by 

total assets (PPEINT), and test PCAOB’s supposition that auditors are inadequately assessing related risks by examining 

the association between audit fees and PP&E intensity (PPEINT).3 We find that, after controlling for firm size (total assets) 

and other client characteristics, auditors charge significantly lower fees to clients with high PP&E intensity. This large 

sample evidence suggests auditors indeed exert less effort on these PP&E accounts compared with other types of assets, 

consistent with PCAOB’s concern of inadequate audit effort/procedures devoted to long-lived tangible assets as well as 

anecdotal evidence of the high-profile audit failures pertaining to these assets.4 

We also consider the setting of an auditor change in this context, as first-time auditors are likely to behave differently 

to their clients’ long-lived assets relative to on-going auditors. From an auditing perspective, a continuation of past practices 

by PP&E intensive clients may reduce auditors’ perception of inherent risk and audit effort associated with the clients. 

Moreover, long-lived tangible assets acquired in earlier years have already been subject to past audit procedures. As such, 

auditors may become complacent with regards to long-lived tangible assets and channel their current period efforts away 

from these types of assets. Consistent with this prediction, we find that the negative association between PP&E intensity 

and audit fees is moderated in the presence of an auditor change. That is, in a first-year audit engagement, the auditor must 

verify the beginning balances of long-lived asset accounts and exert more effort on PP&E-intensive clients relative to on-

going audit engagements that may only involve recalculations of depreciation expenses. 

We analyze impairments (IMPAIR) and the age of clients’ long-lived tangible assets (VINTAGE), which may reveal 

the riskiness associated with those assets. High-risk clients require greater tests of detail and less reliance on tests of controls 

and analytical procedures. ASC 360-10-35-21 requires a test of long-lived assets for recoverability when conditions suggest 

that the carrying value exceeds fair value (Meeting and Luecke, 2002). The aging of PP&E, which can result from retaining 

older, inefficient assets without purchasing replacements, can temporarily inflate profits but it is not a sustainable strategy. 

Financial analysts view the age of fixed assets in the following manner:  

“Average age data is useful in comparing the quality of fixed assets across companies. Newer assets are likely to 

be more efficient. Thus, firms with newer assets are more competitive. An analyst can use average age data to 

forecast major capital expenditures and the corresponding financing requirements in the future.” (Analyst Notes, 

2018)  

This deliberate aging of assets to inflate short-term profits signifies a higher control risk and should raise concerns from an 

audit perspective. We document that auditors charge higher fees to clients with aged PP&E and impairments, consistent 

with auditors perceiving these clients to be riskier.  

Prior work in the area of forensic and investigative accounting points to the auditors as stewards of reliable financial 

reporting and having a duty to detect frauds and misstatements (Apostolou and Crumbley, 2008; Chui and Pike, 2013). 

Despite this responsibility, corporate frauds are seldomly detected by external auditors (Dyck, Morse, and Zingales, 2010). 

Asare, Wright, and Zimbelman (2015) interview fraud experts to ascertain the deficiencies that drive this phenomenon. 

Among other findings, they learn that auditors insufficiently consider managers’ incentives and opportunities, which are 

two important elements of the fraud triangle (Aliabadi, Dorestani, and Qadri, 2011). Our study fits in this line of literature 

and extends it due to our focus on how auditors perceive risks, which is a critical determinant of their subsequent efforts to 

detect frauds and misstatements (Amin, Eshleman, and Guo, 2020).  

Likewise, our study contributes to the extant literature in the following ways. First, whether and how auditors 

consider clients’ PP&E in risk assessment, and ultimately audit pricing is an unexplored issue. Recent PCAOB inspection 

reports and high-profile accounting frauds by Penn West Petroleum, Miller Energy, and Rio Tinto; which involved improper 

treatment of PP&E, suggest that auditors do not always sufficiently consider risks associated with PP&E. The Penn West 

 
3 Indeed, prior work suggests and documents evidence consistent with audit pricing being reflective of auditors underlying effort and 

the time that it takes them to complete the audit (Amin, Eshleman, and Feng 2018). 
4 As an anecdote, a recent PCAOB inspection report to PricewaterhouseCoopers in 2015 indicated that the auditor did not properly 

consider additions to the client’s PP&E even though it was several times larger than the materiality threshold. Available at: 

https://pcaobus.org/Inspections/Reports/Documents/104-2016-140-PwC.pdf 

https://pcaobus.org/Inspections/Reports/Documents/104-2016-140-PwC.pdf
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fraud is particularly interesting since it involved reclassifying operating expenditures as capital expenditures thereby 

overstating capital assets, understating expenses, and overstating profits. The WorldCom fraud, twenty years earlier, was 

based on the same approach. Our study addresses this important gap in the literature by examining auditors’ pricing 

considering characteristics associated with long-lived tangible assets. Second, our findings relating to the intensity, the 

impairment and the age of PP&E provide insights for policymakers including PCAOB, which has expressed concerns about 

insufficient audit efforts related to long-lived assets.  

Moreover, our study provides insights for those interested in fraud research and practitioners engaged to investigate 

fraud. Auditors serve as an important watchdog, providing assurance to outside stakeholders and curbing managers’ 

tendency to behave opportunistically and fraudulently to serve their self-interest (e.g., Amin, Krishnan, and Yang 2014; 

Amin and Harris 2017). Thus, enhancing our knowledge how auditors perceive risks in their fieldwork provides a 

perspective on the way in which audits are conducted. To the extent that auditors would deem a client’s balance sheet 

particularly risky, they may plan to bring on a forensic specialist on the engagement to facilitate a high-quality audit.  

Our study also provides evidence consistent with concerns expressed by Bobber (2015), senior managing director 

and senior vice president of American Appraisal, about the tendency for auditors to assign low risk to tangible fixed assets. 

As Bobber states “often and element of fraud and financial misstatement, fixed assets get no respect” (2015).  

The remainder of this article is organized as follows. Section 2 contains a discussion of the theory and develops the 

hypotheses. Sections 3 and 4 describe the empirical model, data, and sample selection. Section 5 reports the main results 

and additional analyses. Concluding remarks are offered in Section 6.  

2. Theory and Hypotheses 

2.1 PP&E Characteristics and Audit Fees 

2.1.1 PP&E Intensity 

Auditors consider many facets of a client’s financial and economic condition prior to deciding whether to accept or 

continue with an engagement. Moreover, audit pricing is determined based on various client characteristics reflecting the 

risk of a material misstatement and the consequent efforts required to bring audit risk to an acceptable level (Bell et al., 

2001; Hay et al., 2006; Amin et al., 2020). With several high-profile accounting frauds in recent times being linked to 

inappropriate treatment of long-lived tangible assets, auditors’ assessment of PP&E related risks is an important and 

unexplored topic. Auditors deem high risk associated with areas most likely to be manipulated that can lead to material 

misstatements (Bedard and Johnstone, 2004). Under most accounting standards (e.g., US GAAP), PP&E are required to be 

capitalized at its acquisition costs, and the appreciation in market value of PP&E cannot be recorded. The audit of PP&E 

largely involves sampling and testing source documents to assure these long-lived tangible assets are recorded at the correct 

cost basis. It is a not complex job for an auditor to recalculate its audit client’s depreciation expenses of PP&E. Thus, PP&E 

is usually deemed to have relatively lower inherent risks than other types of assets and to be straightforward to audit in 

practice.  

The extant literature documents that companies with more long-lived tangible assets are likely to place greater 

emphasis on efficient asset management and cost control (Datta and Rajagopalan, 1998). From an auditing perspective, a 

continuation of past practices by capital intense clients could reduce auditors’ perception of inherent risk and the effort 

necessary for the auditor to exert. Audit procedures associated with PP&E typically include physical observation of assets 

and the inspection of related documents. Due to the long-term nature of PP&E, auditors may also rely on their work from 

prior periods and refer to permanent audit files for support (Messier et al., 2012, 510). Consequently, the primary audit 

procedures include reperformance of the depreciation and amortization calculation and the analysis of PP&E additions and 

disposals, which is usually assigned to staff-level members of the audit team.  

Because clients in an on-going audit engagement with more long-lived assets may require less complex auditing 

procedures, particularly for PP&E, it is possible that auditors may reduce their assessment of audit effort and charge lower 

audit fees. In contrast, first-year audits require greater audit effort to verify beginning balances of accounts related to long-
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lived assets.5 This requirement brings us to our first set of hypotheses stated in the alternative form for on-going and for 

first-year audit engagements follows: 

H1a:  PP&E intensity in on-going audit engagements is negatively associated with audit fees. 

H1b:  The negative association between PP&E intensity and audit fees is attenuated for first-year audit engagements.  

2.1.2 PP&E Age and Impairment 

Although PP&E can be deemed relatively low- and moderate- risk areas, clients can still misreport and mislead 

investors by manipulating PP&E in several ways. For example, incorrectly capitalizing expenses relating to operations, 

failing to properly recognize depreciation or impairment, and selling off old PP&E near period-end with ill intent, can 

artificially and temporarily boost earnings and present a more favorable picture of the company’s operations than what the 

underlying economics would suggest.  

We consider the age of PP&E and asset impairment to signal the inherent risks associated with clients’ long-lived 

tangible assets. There are several reasons why aged PP&E may present a risk of material misstatement and lead to auditors 

assessing a higher audit risk and therefore charge higher fees. First, older PP&E may be indicative of a failure to properly 

replace or account for replaced assets. For example, a company may replace an old piece of equipment and fail to write-off 

the equipment being replaced, thereby overstating PP&E and reporting more aged assets on the balance sheet. The aging of 

PP&E also can result from improper disposals and sales of older assets without purchasing replacements. This result may 

temporarily increase profits by decreasing the amount of depreciation expense recognized in the period of disposal. On the 

other hand, a high level of PP&E intensity is also more susceptible to issues relating to asset impairment. For example, 

clients may not properly recognize PP&E impairment expense to avoid decreasing income. Because impairment assessments 

are subjective and may vary across managers over similar assets, they are difficult and complex to audit, which is a concern 

often expressed by PCAOB (2008, 2010a, 2015, 2016, 2017). 

For these reasons, aged PP&E and asset impairments signify a higher inherent risk and may raise concerns from an 

auditing perspective. Therefore, auditors may exert greater effort and therefore charge higher fees to obtain reasonable 

assurance for clients with more aged PP&E and impairments. From a procedural standpoint, more aged assets and 

impairments are subject to complex recoverability tests. Our second set of hypotheses stated in alternative form is: 

H2a: Firms with more aged PP&E are associated with higher audit fees. 

H2b: Firms with more impairments are associated with higher audit fees. 

3. Empirical Model 

We use the standard audit fee model that associates natural logarithm of audit fees with our variables of interest and 

determinants of audit fees documented in the prior literature (Francis, 1984; DeFond et al., 2000; Hay et al., 2006; Taylor, 

2011; Amin, Eshleman, and Feng 2018).  

𝐿𝑜𝑔(𝐴𝐹𝑖𝑡) = 𝛽0 + 𝛽1𝑃𝑃𝐸𝐼𝑁𝑇𝑖𝑡 + 𝛽2𝐹𝑌𝐴𝑈𝐷𝐼𝑇𝑖𝑡 + 𝛽3𝑉𝐼𝑁𝑇𝐴𝐺𝐸𝑖𝑡 + 𝛽4𝐼𝑀𝑃𝐴𝐼𝑅𝑖𝑡 + 𝛽5𝐹𝑌𝐴𝑈𝐷𝐼𝑇𝑖𝑡 ∗ 𝑃𝑃𝐸𝐼𝑁𝑇𝑖𝑡 +
𝛽6𝑉𝐼𝑁𝑇𝐴𝐺𝐸𝑖𝑡 ∗ 𝑃𝑃𝐸𝐼𝑁𝑇𝑖𝑡 + 𝛽7𝐼𝑀𝑃𝐴𝐼𝑅𝑖𝑟 ∗ 𝑃𝑃𝐸𝐼𝑁𝑇𝑖𝑡 + 𝛽8𝐵𝐼𝐺𝑁𝑖𝑡 + 𝛽9𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽10𝐿𝑜𝑔(𝑆𝐸𝐺𝑀𝐸𝑁𝑇𝑖𝑡) +
𝛽11𝐹𝑂𝑅𝐸𝐼𝐺𝑁𝑖𝑡 + 𝛽12𝑅𝑂𝐴𝑖𝑡 + 𝛽13𝐿𝑂𝑆𝑆𝑖𝑡 + 𝛽14𝐼𝑁𝑉𝑅𝐸𝐶𝑖𝑡 + 𝛽15𝑄𝑈𝐼𝐶𝐾𝑖𝑡 + 𝛽16𝐿𝐸𝑉𝑖𝑡 + 𝛽17𝐺𝐶𝑂𝑖𝑡 + 𝛽18𝐿𝑜𝑔(𝑁𝐴𝐹𝑖𝑡) +
𝛽19𝐷𝐸𝐶𝐸𝑀𝐵𝐸𝑅𝑖𝑡 + 𝛽20𝐵𝑡𝑀𝑖𝑡 + 𝛽21𝑆𝐺𝑅𝑂𝑊𝑇𝐻𝑖𝑡 + 𝛽22𝐿𝐼𝑇𝐼𝐺𝐴𝑇𝐼𝑂𝑁𝑖𝑡 + 𝛽23𝐿𝑜𝑔(𝐴𝐺𝐸𝑖𝑡) + Industry fixed effects +
Year fixed effects + 𝜀𝑖𝑡                                                                          (1) 

Our variables of interest include PP&E intensity (PPEINT); first year auditor dummy (FYAUDIT); average age of 

property, plant and equipment (VINTAGE); and asset impairments (IMPAIR). PP&E intensity is defined as net property, 

plant and equipment scaled by total assets. FYAUDIT is a dummy variable, which is equal to 1 if a firm hires a new auditor, 

and zero otherwise. As predicted by H1a and H1b, we would expect the coefficient (𝛽1) on PPEINT to be significantly 

negative, and the coefficient (𝛽5) on the interaction term, 𝐹𝑌𝐴𝑈𝐷𝐼𝑇𝑖𝑡 ∗ 𝑃𝑃𝐸𝐼𝑁𝑇𝑖𝑡, to be significantly positive. Consistent 

with extensive extant literature on auditor change, we expect that the coefficient (𝛽2) on FYAUDIT to be significantly 

 
5 When there is an auditor change, the successor auditor cannot simply rely on the prior year audited ending balance. This reason is 

because the successor auditor is liable for misstatements occurring in the periods that they audit. If the beginning balance is misstated, 

and not corrected, then the ending balance will also be misstated. In this case, the successor auditor could face litigation from investors 

and would not be able to blame the misstatement on the predecessor auditor. 



Journal of Forensic and Investigative Accounting 

Volume 13: Issue 2, July–December 2021 

 

337 

negative, or in other words, first-year auditors charge lower audit fees (Simon and Francis, 1988; Deis and Giroux, 1996; 

Bell et al., 2015; Huang et al., 2015; Stanley et al., 2015). 

We use the average age of PP&E (VINTAGE), defined as accumulated depreciation scaled by gross PP&E assets, 

to measure the age of PP&E.6 The newer a firm’s fixed assets, the closer VINTAGE will be to zero. As a firm’s assets age, 

VINTAGE will approach unity. To the extent that older PP&E is associated with higher inherent risks (e.g., delaying fixed 

asset renewals to temporarily inflate earnings, inappropriate application of accounting policy, or assessment of remaining 

useful life of assets), we expect that VINTAGE to be positively associated with audit fees as predicted by H2a. We define 

IMPAIR as the ratio of pretax assets impairments and write-downs (Compustat item WDP) to total assets.7 Since additional 

audit procedures might be required to provide documentation on the impairments of assets, we expect IMPAIR to be 

positively associated with audit fees as predicted by H2b. We also expect the coefficients on the two interaction terms, 

𝑉𝐼𝑁𝑇𝐴𝐺𝐸𝑖𝑡 ∗ 𝑃𝑃𝐸𝐼𝑁𝑇𝑖𝑡 and 𝐼𝑀𝑃𝐴𝐼𝑅𝑖𝑟 ∗ 𝑃𝑃𝐸𝐼𝑁𝑇𝑖𝑡, to be significantly positive. 

Following prior research, we include a set of variables to control for the impact of client characteristics (e.g., client 

size, audit complexity, client inherent risk) on audit fees (see Hay et al., 2006 and Hay, 2013 for a detailed review). First, 

we use the natural logarithm of total assets to control for client size (SIZE), as client size alone explains substantial variations 

in audit fees (Palmrose, 1986). We include a dummy variable, BIGN, to control for the premium pricing of Big 4 auditors 

(Ireland and Lennox, 2002). We include an indicator variable for foreign operations (FOREIGN) and number of geographic 

segments (SEGMENT) to control for client complexity and expect positive coefficients on FOREIGN and Log(SEGMENT) 

because higher client complexity requires more audit work. We use return on assets (ROA), a dummy indicator for loss 

(LOSS), the ratio of inventory and receivables to total assets (INVREC), the ratio of current assets less inventories to total 

current liabilities (QUICK), the ratio of total debt to total assets (LEV) and going-concern opinions (GCO) to control for 

client inherent risk. Because auditors are likely to charge higher fees for clients with higher risks, we expect positive 

coefficients on LOSS, INVREC, LEV and GCO, and negative coefficients on ROA and QUICK. We use the natural logarithm 

of non-audit fees (NAF) to control for the effect of non-audit services on audit fees and expect a positive coefficient on NAF 

(Basioudis and Francis, 2007; Whisenant et al., 2003). As a disproportionately high number of public US firms’ fiscal year 

ends on December 31, we include a December dummy to control for auditor capacity constraint during the busy season. To 

control for firm’s growth opportunities, we include book to market value ratio (BtM) and sales growth (SGROWTH) in the 

audit fee model. As reported in Choi et al. (2010) and Krishnan and Wang (2015), we expect negative coefficients both on 

BtM and SGROWTH. We include an indicator variable, LITIGATION, to control for client litigation risk and expect a 

positive coefficient on LITIGATION (Bentley et al., 2013). As in prior studies, we control for the age of the firm (AGE) 

with no prediction on its sign (Krishnan and Wang, 2015).  

4. Data and Sample 

Our sample is constructed using all firms from the Audit Analytics and Compustat Fundamentals Annual databases for the 

fiscal years between 2000 and 2015. Our sample begins in 2000 because audit fee data is not available prior to this year. 

We obtain firms’ audit fee and non-audit fee data from Audit Analytics and their financial data from the Compustat. Table 

2 details our sample selection process. Our initial research sample includes 180,077 firm year observations. As in prior 

research, we exclude utilities (SIC codes 4900-4999) and financial institutions (SIC codes 6000-6999) from our sample 

because these are regulated industries (Bentley et al., 2013; Krishnan and Wang, 2015). We delete all the firm-year 

observations with missing values of audit fees or independent variables in the audit fee model. We winsorize PPEINT, 

VINTAGE, ROA, QUICK, LEV, BtM and SGROWTH at one percent levels to reduce the influence of outliers on coefficient 

estimates. In the end, the research sample consists of 6,425 firms and 39,898 [See Table 2] firm-year observations for our 

principal regression analyses.  

Table 3 presents the descriptive statistics of the dependent and independent variables for our final research sample. 

The means of audit fees (AF), non-audit fees (NAF) and total assets (AT) are 1.805, 0.684 and 3,945.5 million dollars, 

respectively. The sample mean of PP&E intensity (PPEINT) is 0.242, suggesting firms on average have 24.2 percent of 

total assets in PP&E. The average VINTAGE is 0.53, indicating that approximate 53 percent of total PP&E has been 

 
6 Our definition of age of PP&E is sometimes referred to as the PP&E percent used up in accounting textbooks (Easton et al., 2018). 

Similarly, Cochran and Wood (1984) measure fixed asset age as the ratio of net PP&E to gross PP&E, which instead approaches zero 

as a firm’s fixed assets age. 
7 The Compustat item, WDP, includes the impairment or write-down of long-lived assets other than goodwill (Gunn et al., 2018).  
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depreciated. Although the average IMPAIR is 0.006, approximately 17.6 percent of firm year observations reported assets 

impairments during our sample period. The average number of geographic segments (SEGMENT) is 3.246, indicating that 

firms often operate in multiple locations. On average, 77.6 percent of firms are audited by one of big-name auditors. About 

67.7 percent of firms are audited in the busy season, December, and 5.4 percent of them are issued a going-concern opinion. 

Table 4 presents the Pearson correlation coefficient matrix for all continuous variables, suggesting there is no extremely 

high correlation between the independent variables in the audit fee model. 

5. Empirical Results 

5. 1 Audit Fee Model Results 

Table 5 shows the pooled OLS regression results of audit fee model for the full sample in years 2000 to 2015 and 

the standard errors are two-way clustered by year and firm. In addition, we included both two-digit SIC industry and year 

fixed effects in the audit fee model to control for industry and year common effects. The mean variance inflation factor 

(VIF) of all independent variables is 1.45, and the VIF of Log(NAF) is 2.05, the highest VIF, which is far less than the rule 

of thumb cutoff, 10 (Hair et al., 2006). This result suggests that multi-collinearity is not an issue in our audit fee model.  

 Column (1) presents the main effects of the four variables of interest (PPEINT, FYAUDIT, VINTAGE, and IMPAIR) 

on audit fees, and Column (3) examines the main and interaction effects between PPEINT and the other variables of interest. 

Columns (2) and (4) show the t-statistics of the coefficient estimates in columns (1) and (3). Overall, the coefficient estimates 

on PPEINT, FYAUDIT, VINTAGE, IMPAIR and the interaction terms are consistent with our theoretical predictions.  

Specifically, the coefficient estimates on PPEINT in columns (1) and (3) are -0.441 and -0.696, which both are 

significant at the one percent level. This result is consistent with hypothesis H1a that firms with more long-lived tangible 

assets are more likely to continue their operations and less likely to change due to constraints of prior long-lived resource 

commitment. As a result, auditors may deem long-lived tangible assets as low- or moderate- risk areas and simply utilize 

their knowledge on the PP&E of their clients in previous years to reduce audit costs. Moreover, first year audits (FYAUDIT) 

is also negative and significant at the five and one percent level in columns (1) and (3) consistent with the widely observed 

initial discounts associated with a change in auditor. The interaction term between first year audits and PP&E intensity 

(FYAUDIT*PPEINT) is positive and significant at the one percent level suggesting a moderating effect of an auditor change 

on the relationship between PP&E intensity and audit fees consistent with hypothesis H1b. The coefficient estimates on 

VINTAGE in columns (1) and (3) are both positive and significant at the one percent level, as predicted by H2a. It shows 

that on average auditors perceive aged PP&E signals higher inherent risk. More interestingly, the interaction of VINTAGE 

and PPEINT in column (3) is significantly positive at the one percent level, suggesting that auditors consider the inherent 

risks associated with more aged long-lived assets and the additional audit effort to verify beginning PP&E balances, and 

charge their clients with higher audit fees. Consistent with H2b, the coefficient estimate for impairment (IMPAIR) in column 

(1) is positively significant at one percent level, and become close to 0 when the interaction term, IMPAIR*PPEINT, is 

introduced in column (3). Instead, the interaction effect for PP&E intensity and impairments is positively significant at one 

percent level. The results suggest that the PP&E-intensive firms with assets impairments are associated with higher inherent 

risk and charged with higher fees. 

In addition to our variables of interest and interaction terms, coefficient estimates on other control variables are also 

consistent with the signs documented in prior literature. For instance, the coefficient estimates on Log(SEGMENT) are 

positively significant at the one percent level in columns (1) and (3), showing that auditors do charge geographically 

dispersed clients with higher fees. 

5.2 Additional Analysis 

We conduct additional analyses to test the robustness of our PP&E-related measures and auditor response when 

considering industry partitions (i.e., heavy, service and high-tech industries). Because firms in different industries require 

different amount of capital assets, we investigate whether auditors consider such differences in production technology across 

industries in their pricing decisions. We classify firms into three industry groups based on their production technology, 

including heavy industries, service industries and high-tech industries. The heavy industries consist of mining (SIC codes 

1000-1499), construction (1500-1799), manufacturing (2000-3999), transportation and communication (4000-4899). The 

service industries consist of services (7000-8999) and retailing (5200-5999). High-Tech industries include IT computer 

(3570-3577), software (7370-7379), electronics (3600-3674) and drugs (2833-2836) industries. We exclude the high-tech 

firms from heavy and service industries. 
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Table 6 presents the pooled OLS regression results of audit fee models for heavy, service and high-tech industries. 

As H1a predicts, PP&E intensity (PPEINT) is significantly negative at the one percent level for all three industry partitions. 

Consistent with H1b, the coefficient estimates on the interaction term FYAUDIT*PPEINT are all significantly positive for 

the three industries. Similarly, the interaction between VINTAGE and PPEINT is significantly positive at the one percent 

level for all three partitions. The interaction term IMPAIR*PPEINT is significantly positive at the one percent level for 

heavy and service industries and is significant at the ten percent level for high-tech industries. Overall, our empirical results 

are generally robust to industry partitions even though the number of firm-year observations are substantially reduced for 

our audit fee model after the partition.  

Because the Sarbanes Oxley Act of 2002 has changed the regulation of auditing practices, we further conduct 

subsample analyses to examine the robustness of our empirical results. We divide our sample period into two subsample 

periods, PRE-SOX period (2000–2003) and POST-SOX period (2004–2015). Table 7 presents the pooled OLS regression 

results of audit fee model for the two subsample periods. Overall, these results are consistent with our theoretical predictions 

and robust in both pre- and post- SOX periods.  

6. Conclusion and Future Research 

Long-lived tangible assets are a substantial portion of a company’s total assets and can be manipulated to 

significantly influence a company’s bottom line. As important market intermediaries, auditors are charged with the duty to 

validate clients’ financial reports and must test relevant financial statement assertions pertaining to long-lived tangible 

assets. Failure to understand the associated risks and improperly treating the audit of long-lived tangible assets as a low-risk 

area can lead to audit failure (PCAOB, 2010). The high-profile accounting frauds at WorldCom, Waste Management, Miller 

Energy, and Rio Tinto are prime examples of improper audit risk-assessment surrounding these accounts. 

Although such high-profile frauds involving PP&E brought into question the audit risk assessments surrounding 

these accounts, there is little academic work addressing the connection between clients’ long-lived tangible assets and audit 

fees. Audit fees are reflective of auditors’ risk assessment and the level of audit effort (Amin et al., 2018, 2020). Therefore, 

we empirically investigate this issue by focusing on clients’ PP&E intensity, average age of PP&E, and asset impairments. 

Our findings suggest that auditors consider long-lived tangible assets on average to be less risky and relatively 

straightforward to audit than other types of assets, and thus charge clients with higher PP&E intensity lower fees. This large 

sample evidence confirms PCAOB’s concern that the audit effort devoted to PP&E may not be adequate, leading to 

deficiencies in audit procedures. 

However, when we consider the average age and impairment of PP&E, our findings suggest that auditors indeed 

deem older PP&E and asset impairment to pose a higher inherent risk and consequently exert more audit effort. The audit 

failures at WorldCom, Waste Management, Miller Energy, and Rio Tinto were related to material misstatements of long-

lived tangible assets that could have been detected had proper audit procedures been followed. For example, the SEC cited 

KPMG in the Miller Energy audit for a variety of failures (SEC, 2017b).8 As is the case in most audit failures, the poor 

performance by the audit firm and the material misstatements in the client financial statements should not be taken to impugn 

all audits. Overall, we document mixed evidence whether auditors devote adequate effort and properly assess inherent risks 

related to long-lived tangible assets. Our results are robust to several industry partitions and should provide important 

insights for policy makers. 

A potential follow-up study is to compare capital-intensive firms to the newer, less capital-intensive firms. Table 6 

provides some insight by showing heavy, service, and high-tech firms. But the rise of firms such as Uber, Amazon, Netflix, 

and other in the last few years should provide the basis for an interesting follow-up.   

 
8 These failures include: (1) failure to properly plan the audit, (2) failure to exercise due professional care and skepticism, (3) failure to 

properly test fair value measurements and disclosures, (4) failure to obtain sufficient competent evidential matter, (5) failure to supervise 

the engagement team proper, (6) failure to prepare required documentation, (7) failure to issue an accurate audit report, (8) failure to 

perform adequate personnel management, (9) failure to ensure the team has adequate technical training and proficiency, (10) failure to 

follow proper procedures when using a specialist, (11) flawed risk assessment, and (12) failure by KPMG’s national office to provide 

sufficient guidance to the audit team.  
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Table 1: Variable Description 

Variables Description 

Log(AF) Natural logarithm of audit fees 

PPEINT PP&E intensity defined as the ratio of net property, plant, and equipment (ppent) to total assets (at) 

VINTAGE Age of property, plant and equipment, defined as the ratio of accumulated depreciation, depletion and 

amortization (dpact) to gross property, plant, and equipment (ppegt) 

IMPAIR Asset impairments, defined as ratio of pretax assets impairments and write-downs (wdp) to total assets 

(at) 

FYAUDIT Indicator variable, equal to 1 if a firm hires a new auditor, and zero otherwise 

Log(SEGMENT) Natural logarithm of the number of geographic segments 

BIGN Indicator variable, equal to 1 if a firm is audited by one of big four auditors, and zero otherwise 

SIZE Firm size, defined as the natural logarithm of a firm’s total assets (at) 

FOREIGN Foreign operations, defined as a dummy variable equal to 1 if foreign exchange gain or loss (pifo) 

exceeds $10,000 as defined by Krishnan and Wang (2015) or pretax foreign income or loss (pifo) 

exceeds $10,000; Zero otherwise 

ROA Return on assets defined as income before extraordinary items (ib) scaled by total assets (at) 

LOSS Indicator variable, equal to 1 if a firm’s ROA is negative, and zero otherwise 

INVREC The ratio of inventories and receivables (invt+rect) to total assets (at) 

QUICK Quick ratio, defined as the ratio of current assets less inventories (act-invt) to total current liabilities 

(lct) 

LEV Financial leverage, defined as ratio of total debt (dlc+dltt) to total assets (at) 

GCO Going-concern opinions, defined as an indicator variable equal to 1 if a firm received a qualified 

going-concern opinion, and zero otherwise 

Log(NAF) Natural logarithm of non-audit fees 

DECEMBER Indicator variable equal to 1 if a firm’s fiscal year ends in December, and zero otherwise 

BtM Ratio of a firm’s book value (at) to its market value (at-ceq+prcc_f*csho) 

SGROWTH Percentage change in net sales (sale) from year t-1 to t 

LITIGATION Indicator variable, equal to 1 if a firm operates in high litigation risk industries (SIC codes 2833-2836, 

3570-3577, 3600-3674, 5200-5961, 7370-7374, 8731-8734) defined by Ali and Kallapur (2001) 

AGE Firm age, defined as the number of years that a firm has been publicly listed 
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Table 2: Sample Selection 

Selection Step Number of Observations  

Initial research sample 180,077 

Less: firm year observations in utility industries (SIC 4900-4999) (6,358) 

Less: financial institutions (SIC 6000-6999) (53,632) 

Less: firm year observations with missing audit fee data (40,542) 

Less: firm year observations with missing independent variables (38,081) 

Final research sample (years 2000–2015) 39,898 

 

Table 3: Descriptive Statistics 

Variables Mean Std. Dev. 25th 50th 75th 

AF 1.805 4.102 0.220 0.648 1.652 

PPEINT 0.242 0.224 0.069 0.162 0.350 

VINTAGE 0.530 0.197 0.400 0.540 0.665 

FYAUDIT 0.158 0.365 0 0 1 

IMPAIR 0.006 0.045 0 0 0 

BIGN 0.776 0.417 0 1 1 

SIZE 3,945.5 16,794.9 78.0 363.5 1,682.1 

SEGMENT 3.246 2.773 1 2 4 

FOREIGN 0.337 0.473 0 0 1 

ROA -0.098 0.765 -0.059 0.029 0.074 

LOSS 0.365 0.481 0 0 1 

INVREC 0.263 0.186 0.114 0.233 0.373 

QUICK 2.294 2.904 0.940 1.483 2.564 

LEV 0.234 0.389 0.009 0.161 0.327 

GCO 0.054 0.226 0 0 0 

NAF 0.684 2.433 0.039 0.135 0.469 

DECEMBER 0.677 0.468 0 1 1 

BtM 0.676 0.351 0.427 0.645 0.876 

SGROWTH 0.204 0.864 -0.037 0.075 0.220 

LITIGATION 0.391 0.488 0 0 1 

AGE 14.1 6.345 9 14 19 
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Table 4: Pearson Correlation Coefficients between Continuous Independent Variables 

 PPEINT VINTAGE IMPAIR SIZE SEGMENT ROA INVREC QUICK LEV NAF BtM SGROWTH AGE 

PPEINT  1.000             

VINTAGE -0.488 1.000            

IMPAIR -0.017 0.030 1.000           

SIZE 0.079 -0.043 -0.023 1.000          

SEGMENT -0.104 0.057 -0.015 0.108 1.000         

ROA 0.049 -0.103 -0.270 0.045 0.063 1.000        

INVREC -0.276 0.237 -0.010 -

0.084 

0.045 0.028 1.000       

QUICK -0.230 0.039 -0.021 -

0.082 

-0.010 0.037 -0.221 1.000      

LEV 0.169 -0.040 0.079 0.008 -0.074 -

0.361 

-0.030 -0.204 1.000     

NAF -0.005 -0.037 -0.015 0.456 0.123 0.044 -0.042 -0.077 0.009 1.000    

BtM  0.145 -0.073 0.021 0.016 -0.016 0.108 0.134 -0.055 -

0.071 

-

0.025 

1.000   

SGROWTH -0.006 -0.161 -0.013 -

0.028 

-0.050 -

0.030 

-0.091 0.081 -

0.022 

-

0.029 

-

0.120 

1.000  

AGE 0.035 0.194 -0.050 0.160 0.103 0.100 0.141 -0.118 -

0.015 

0.084 0.055 -0.156 1.000 
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Table 5: Regression Results of Audit Fee Model 

VARIABLES Pred. Sign Dep. Var. Log (AF) 

(1) 

Coefficients 

(2) 

t-statistics 

(3) 

Coefficients 

(4) 

t-statistics 

PPEINT H1a:(-) -0.441*** -7.767 -0.696*** -10.601 

FYAUDIT - -0.177** -2.268 -0.224*** -2.768 

VINTAGE H2a:(+) 0.329*** 6.734 0.228*** 3.995 

IMPAIR H2b:(+) 0.290*** 3.603 -0.001 -0.013 

FYAUDIT*PPEINT H1b: (+)   0.194*** 5.191 

VINTAGE*PPEINT +   0.483*** 3.921 

IMPAIR*PPEINT +   1.484*** 4.484 

BIGN + 0.240*** 6.445 0.237*** 6.380 

SIZE + 0.476*** 37.727 0.476*** 37.428 

Log(SEGMENT) + 0.112*** 10.486 0.112*** 10.580 

FOREIGN + 0.061*** 2.857 0.059*** 2.767 

ROA - -0.077*** -9.445 -0.078*** -9.933 

LOSS + 0.167*** 10.678 0.168*** 10.820 

INVREC + 0.218*** 4.431 0.212*** 4.382 

QUICK - -0.028*** -10.084 -0.028*** -10.319 

LEV + 0.037** 2.424 0.037** 2.459 

GCO + 0.194*** 10.661 0.195*** 11.116 

Log(NAF) + 0.088*** 8.166 0.088*** 8.138 

DECEMBER + 0.035 0.667 0.035 0.662 

BtM - -0.081** -2.515 -0.078** -2.407 

SGROWTH - -0.020*** -3.464 -0.019*** -3.158 

LITIGATION + -0.052** -2.217 -0.049** -2.085 

Log(AGE) ? 0.011 0.581 0.009 0.477 

Industry fixed effects  Included  Included  

Year fixed effects  Included  Included  

Constant  8.726*** 24.522 8.801*** 25.057 

Observations  39,898  39,898  

R-squared  0.835  0.835  
The dependent variable is the log of audit fees [Log (AF)]. Columns 1 to 4 present the results of our tests. Refer to Table 1 for the 

definitions of our variables. All analyses control for industry and year fixed effects. The superscripts ***, **, and * denote two-tailed 

significance levels of 0.01, 0.05, and 0.10, respectively. 
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Table 6: Audit Fees and Industry Partitions (Heavy, Service, and High-tech) 

VARIABLES Pred. 

Sign 

Dep. Var. Log(AF) 

Heavy Service High-tech 

(1) 

Coefficients 

(2) 

t-statistics 

(3) 

Coefficients 

(4) 

t-statistics 

(5) 

Coefficients 

(6) 

t-statistics 

PPEINT H1a:(-) -0.948*** -11.094 -0.848*** -7.542 -0.895*** -3.750 

FYAUDIT - -0.229*** -3.011 -0.206** -2.244 -0.253*** -3.022 

VINTAGE H2a:(+) 0.176** 2.161 0.285*** 3.385 0.296*** 3.596 

IMPAIR H2b:(+) 0.026 0.146 -0.410* -1.795 -0.001 -0.006 

FYAUDIT*PPEINT H1b: (+) 0.202*** 4.631 0.150* 1.752 0.333** 2.165 

VINTAGE*PPEINT + 0.384*** 2.633 0.892*** 3.639 1.291*** 2.855 

IMPAIR*PPEINT + 1.352*** 3.067 3.203*** 2.655 1.161* 1.663 

BIGN + 0.246*** 5.772 0.234*** 5.199 0.218*** 4.971 

SIZE + 0.474*** 40.544 0.445*** 25.041 0.478*** 28.129 

Log(SEGMENT) + 0.128*** 9.475 0.125*** 5.168 0.036* 1.839 

FOREIGN + 0.058** 2.399 0.114*** 3.592 0.039 1.338 

ROA - -0.071*** -4.449 -0.075*** -4.024 -0.075*** -6.037 

LOSS + 0.152*** 9.628 0.216*** 10.424 0.130*** 5.446 

INVREC + 0.262*** 3.990 -0.074 -0.996 0.163** 2.290 

QUICK - -0.030*** -10.002 -0.024*** -4.979 -0.033*** -8.727 

LEV + 0.068*** 2.586 0.034 1.544 -0.007 -0.399 

GCO + 0.164*** 6.202 0.158*** 3.711 0.197*** 6.139 

Log(NAF) + 0.099*** 8.719 0.085*** 7.024 0.074*** 5.603 

DECEMBER + 0.048 0.916 0.052 0.820 0.002 0.033 

BtM - -0.094*** -3.274 -0.093* -1.959 -0.092** -2.014 

SGROWTH - -0.016** -2.005 -0.033** -2.441 -0.026*** -3.247 

Log(AGE) ? 0.023 1.049 -0.032 -1.178 -0.036 -1.426 

Year fixed effects  Included  Included  Included  

Constant  8.699*** 28.851 9.112*** 24.900 9.181*** 25.878 

Observations  18,608  11,683  12,698  

R-squared  0.856  0.776  0.808  

The dependent variable is the log of audit fees [Log (AF)]. Columns 1 to 6 present the results of our tests by industry type. Refer to 

Table 1 for the definitions of our variables. All analyses control for industry and year fixed effects. The superscripts ***, **, and * 

denote two-tailed significance levels of 0.01, 0.05, and 0.10, respectively. 
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Table 7: Subsample Regression Results of Audit Fee Model Pre and Post SOX 

VARIABLES Pred. Sign Dep. Var. Log (AF) 

Pre-SOX Period (2000-2003) Post-SOX Period (2004-2015) 

(1) 

Coefficients 

(2) 

t-statistics 

(3) 

Coefficients 

(4) 

t-statistics 

PPEINT H1a:(-) -0.551*** -5.594 -0.723*** -9.327 

FYAUDIT - -0.095*** -5.075 -0.107*** -4.422 

VINTAGE H2a:(+) 0.213*** 3.368 0.180*** 3.418 

IMPAIR H2b:(+) -0.203 -1.113 -0.026 -0.190 

FYAUDIT*PPEINT H1b: (+) 0.203*** 4.622 0.153** 2.111 

VINTAGE*PPEINT + 0.559*** 3.176 0.496*** 3.291 

IMPAIR*PPEINT + 1.714*** 3.127 1.192*** 2.855 

BIGN + 0.058** 2.410 0.312*** 15.178 

SIZE + 0.380*** 54.505 0.487*** 82.450 

Log(SEGMENT) + 0.126*** 9.408 0.107*** 8.983 

FOREIGN + 0.075*** 3.757 0.026 1.603 

ROA - -0.119*** -5.898 -0.076*** -8.282 

LOSS + 0.110*** 7.114 0.188*** 15.280 

INVREC + 0.308*** 5.688 0.221*** 4.224 

QUICK - -0.031*** -10.758 -0.022*** -9.378 

LEV + 0.097*** 3.983 0.021 1.475 

GCO + 0.178*** 5.595 0.175*** 6.844 

Log(NAF) + 0.169*** 25.232 0.086*** 18.290 

DECEMBER + 0.112*** 6.333 0.072*** 4.272 

BtM - 0.047** 2.438 -0.119*** -5.940 

SGROWTH - -0.007 -1.060 -0.020*** -3.766 

LITIGATION + -0.015 -0.520 -0.065** -2.468 

Log(AGE) ? 0.006 0.307 -0.012 -0.885 

Industry fixed effects  Included  Included  

Year fixed effects  Included  Included  

Constant  7.815*** 53.922 9.420*** 69.428 

Observations  10,461  29,437  

R-squared  0.807  0.829  

The dependent variable is the log of audit fees [Log(AF)]. Columns 1 to 4 present the results of our tests. Refer to Table 1 for the 

definitions of our variables. All analyses control for industry and year fixed effects. The superscripts ***, **, and * denote two-tailed 

significance levels of 0.01, 0.05, and 0.10, respectively. 


