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Abstract

This study used Tobin’s Q to examine the relationship between various types of auditors (e.g., industry expert,
supply chain auditor) and market participants in order to determine the effects on firm value. Our results indicate
that market participants highly value Big 4 supply chain auditors with industry experience and that these
impressions are extended to their evaluation of their clients. We also found that only in the subsample of
long-term auditor-client relationships were Big 4 supply chain auditor with industry experiences is auditors
associated with higher firm value. This is consistent with previous literature indicating that the tenure of auditors
does not affect audit quality (Myers, Myers, & Skinner, 2007; Myers, Myers, & Omer, 2003). The inclusion of
different supply chain streams revealed that up-stream supply chain auditors are more likely than middle and
down-stream supply chain auditors to receive favorable reactions from market participants. This is an indication
that market participants are impressed by the specific expertise and knowledge of these professionals.
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1. Introduction

By conveying accurate information about the performance of firms, auditors can have a significantly positive
effect on audit quality. The selection of auditor therefore has a powerful effect on the value of the firm; however,
most previous studies on the role of auditors have focused on the relationship between audit quality and financial
reporting quality. Very little objective evidence has been provided to clarify the means by which auditors affect
the value of firms. This study investigated various auditor characteristics to determine whether auditors affect the
economic performance of clients and the means by which this manifests.

Auditors play an important role in the areas of internal control and financial reporting (Dang, 2004). Previous
studies have examined the role of auditors in improving the quality of financial reporting (Chin & Chi, 2009;
Francis, LaFond, Olsson, & Schipper, 2005; Owhoso, Messier, & Lynch, 2002; Solomon, Shields, &
Whittington, 1999; Becker, DeFond, Jiambalvo, & Subramanyam, 1998; Palmrose, 1988; Teoh & Wong, 1993).
Numerous methods have been devised to facilitate the measurement of audit quality, using firm size, financial
restatements, the specialization of auditors, and the length of auditor-client relationships as proxies for audit
quality. However, these studies have returned varied results. For example, some studies (Francis, 2004; Francis,
Maydew, & Sparks, 1999; Becker et al., 1998) claimed that large auditing firms are more strongly associated
with strong financial performance. However, Kabir, Sharma, Islam, and Salat (2010) and Jeong and Rho (2004)
were unable to find evidence linking the size of the auditing firm and the financial performance of the firms they
represent. A number of studies (Reichelt & Wang, 2010; Knechel, Naiker, & Pacheko, 2007; Balsam, Krishnan,
& Yang, 2003; Krishnan, 2003; Gramling & Stone, 2001) have claimed that the specialization of auditors is
associated with firm performance and that long-term auditor-client relationships enhance client-specific
knowledge (Ghosh & Moon, 2005; Mansi, Maxwell, & Miller, 2004; Myers et al., 2003; Johnstone, Bedard, &
Biggs, 2002); however, many other studies (Davis, Soo, & Trompeter, 2009; Gul, Fung, & Jaggi, 2009; Boone,
Khurana, & Raman, 2008) have published findings that contradict these claims.

These mixed results can be attributed to the use of clients’ market share to measure big auditing firms and
industry specialization. These studies disregarded the fact that auditors can be classified according to
industry-specific knowledge (e.g., supply chain knowledge of up-stream firms). This study re-examined and
extended the empirical results obtained in previous studies, focusing solely on electronics companies because of
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their importance to the economic development of Taiwan. We adopted supply chain knowledge as the
distinguishing characteristic of auditors. This study differs from previous works in its examination of the
relationship between auditors specializing in supply chain knowledge and firm value. Our results show that the
selection of supply chain auditors can significantly increase the value of a firm; however, it appears that only
supply chain auditors from the Big 4 produce these effects. This is an indication that market participants tend to
be predisposed toward Big 4 supply chain auditors. This is perhaps because their experience is believed to
enhance auditing efficiency and the quality of financial reporting. Second, we extended the work performed in
previous studies (Myers et al., 2007; Myers et al., 2003) by taking the auditor-client relationship into account in
our analysis and discovered that long-term auditor-client relationships are positively associated with higher firm
value. Furthermore, this relationship was more pronounced in up-stream than in middle and down-stream
companies, possibly due to their perceived expertise and specialized knowledge.

2. Research Methodology
2.1 Data Sources

Our sample was selected from the electronic companies listed on the Taiwan Stock Exchange over the period
2002-2010 and included in the Taiwan Economic Journal (TEJ) database. Information on supply chains (e.g.,
supply chain auditors and supply chain streams) was hand-collected from the database of the Market Observation
Post System (MOPS) and the Future of the Electronics Industry, published by Taiwan Changhong Inc. Financial
data was obtained from the TEJ annual files. Cases that did not disclose information related to suppliers or
financial data were excluded.

2.2 Model Specification

A research model was constructed to examine whether the selection of supply chain auditor is associated with
firm value. The research model (1) is as follows:

TOB[NSQ,); =0y +a15CPAi)t +a2GR0WTH,«,t +(13SIZE,-J +(14LEV,«J +a5SRD,-V,
+asAGE;; +o,F'CF;; +osRD;, +e;, (D

where TOBINSQ is equal to the market value of equity plus total debt divided by total assets; SCPA is equal to 1
if the company hires a supply chain auditor and otherwise 0; GROWTH is the percentage increase in sales over
one year; SIZE is the natural log of total assets; LEV equals total long-term liabilities divided by total assets; SRD
equals one minus the long-term investments plus fixed assets to total assets; AGE equals the natural log of one
plus the number of years elapsed since the year of incorporation; F'CF equals cash flow from operations minus
cash dividends divided by total assets; RD equals research and development expenses divided by sales; and
YEAR is the fiscal year dummy.

3. Results and Analysis

Our final sample comprised 1,081 firms from 2002 to 2010. Table 1 presents the descriptive statistics for the
variables used in the models, partitioned into three subsamples: total number of firms in sample (n = 1,081),
firms that hired supply chain auditors (n = 264), and companies that did not hire supply chain auditors (n = 817).
As expected, the mean (median) of TOBINSQ for the supply chain auditor subsample is larger than that for the
non-supply chain auditor subsample. This suggests that market participants are predisposed to companies that
hire supply chain auditors. Firms with a supply chain auditor have a larger size (SIZE), lower debt ratio (LEV),
higher operating cash flow (FCF), and longer established time (4GE) than companies that did not hire supply
chain auditors.

Table 2 presents the Pearson correlation matrix for the research variables in Eq. (1). Most of the explanatory
variables are not significantly correlated with one another. Correlations between firm value (TOBINSQ) and the
hiring of a supply chain auditor (SCPA) are in the predicted direction and statistically significant at the 0.05 level.
Additionally, TOBINSQ is correlated with GROWTH (0.076), SIZE (0.090), LEV (-0.112), SRD (0.162), AGE
(0.096),and F'CF (0.113), suggesting that larger companies, those presenting better performance, lower leverage,
more short-term investments, longer established time, and greater operating cash flow are associated with greater
value.

Table 3 lists the correlation between firm value and the selection of auditor. As shown in column (1), the
coefficient of SCPA is significantly positive at the 0.05 significance level, indicating that the selection of a
supply chain auditor is associated with firm value. To determine the effects of the size of the auditing firm on the
relationship between supply chain auditors and firm value, we partitioned the sample into two subsamples: firms
that hired a Big 4 auditing firm and those that did not. Results show that the SCPA coefficient was significantly
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positive only in the Big 4 subsample, indicating that only Big 4 supply chain auditors are associated with
increased firm value. In addition, the coefficients of the control variables (GROWTH, SIZE, LEV, SRD, FCF, RD)
indicate that companies with better sales growth, larger company size, lower leverage, more short-term
investments or R&D investments, and higher operating cash flow are associated with higher firm value.

Table 1. Descriptive statistics

Total sample (n=1,081) Supply chain auditor® (n=264) Non-Supply chain auditor (n=817)
Variables * Mean Median Std. Dev Mean Median Std. Dev Mean Median Std. Dev
TOBINSQ 1.3737 1.1467 0.8714 1.5286 1.1555 1.2192 1.3237 1.1436 0.7180
GROWTH 0.1525 0.0874 0.7113 0.1410 0.1330 0.3664 0.1562 0.0789 0.7914
SIZE 21.6717  21.4996 1.2658 22.1346  21.9668 1.4374 21.5222  21.4133 1.1675
LEV 0.0748 0.0316 0.0948 0.0638 0.0046 0.0912 0.0783 0.0380 0.0957
SRD 0.6025 0.6058 0.2009 0.5950 0.5901 0.2023 0.6050 0.6104 0.2006
AGE 1.4852 1.6094 0.8526 1.5573 1.7918 0.8713 1.4619 1.6094 0.8457
FCF 0.0457 0.0427 0.1006 0.0543 0.5010 0.1019 0.0429 0.0414 1.0001
RD 0.0564 0.0237 0.1402 0.0548 0.0224 0.2147 0.0569 0.0244 0.1056

“The definitions of the variables reported in this table are: TOBINSQ = the market value of equity plus total debt divided by total assets;
GROWTH = one-year percentage increase in sales; SIZE = natural logarithm of total assets; LEV = total long-term liabilities divided by total
assets; SRD = one minus the long-term investments plus fixed assets to total assets; AGE = the natural log of one plus the number of years
elapsed since the year of incorporation; FCF = cash flow from operations minus cash dividends divided by total assets; RD = research and
development expense divided by sales.

® Many suppliers and their major customers share a common audit firm or even common auditors in endorsing financial statement.

Table 2. Correlation matrix °

Variables * TOBINSQ SCPA GROWTH SIZE LEV SRD AGE FCF
SCPA 0.101*
GROWTH 0.076* -0.009
SIZE 0.090* 0.208* -0.033
LEV -0.112* -0.066* 0.108* 0.151*
SRD 0.162* -0.021 0.033 -0.399* -0.289*
AGE 0.096* 0.048 -0.167* 0.317* -0.025 -0.226*
FCF 0.113* 0.049 -0.019 0.145* -0.007 -0.058 0.052
RD 0.048 -0.006 0.183* -0.099* 0.011 -0.023 -0.001 -0.099*

* The definitions of the variables reported in this table are: TOBINSQ = the market value of equity plus total debt divided by total assets;
SCPA =1 if a company hires supply chain auditors, else 0; GROWTH = one-year percentage increase in sales; SIZE = natural logarithm of
total assets; LEV = total long-term liabilities divided by total assets; SRD = one minus the long-term investments plus fixed assets to total
assets; AGE = the natural log of one plus the number of years elapsed since the year of incorporation; FCF = cash flow from operations
minus cash dividends divided by total assets; RD = research and development expense divided by sales.

® Pearson correlations in the lower diagonal. * Indicates significance at the 5 percent level.

Table 3. Supply chain auditor and firm value: Big 4 vs. Non-Big 4

Total sample Big 4° Non-Big 4

Variables * Pred. Sign Coefficient t-value® Coefficient ¢-value® Coefficient t-value®
CONSTANT -1.8472 -3.58 %% -2.0965 -3.76% % 6.2033 3.76%%*
SCPA + 0.1235 2.13%* 0.1144 1.98%* -0.2405 -0.32
GROWTH + 0.1028 2.88%** 0.4759 5.98%* -0.0105 -0.22
SIZE ? 0.1048 4.63%%* 0.1106 4 49% % -0.2574 -3.45%k%
LEV - -0.4283 -1.56* -0.3923 -1.31* -0.3753 -0.57
SRD + 0.9801 T 11k 0.9809 6.54%%* 0.3569 1.10
AGE ? 0.0120 0.33 0.0250 0.65 0.3411 2.49%*
FCF + 1.0417 42445 1.1626 4.46%%* -0.5251 -0.80
RD + 0.4523 2.54%%* 0.5506 3.02%%* -0.0932 -0.14
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YEAR Included Included Included
Adj. R 17.12% 21.50% 14.20%
n 1081 959 122

*The definitions of the variables reported in this table are: SCPA = 1 if a company hires supply chain auditors, else 0; GROWTH = one-year
percentage increase in sales; SIZE = natural logarithm of total assets; LEV = total long-term liabilities divided by total assets; SRD = one
minus the long-term investments plus fixed assets to total assets; AGE = the natural log of one plus the number of years elapsed since the
year of incorporation; FCF = cash flow from operations minus cash dividends divided by total assets; RD = research and development
expense divided by sales.; YEAR = fiscal year dummies.

b Asterisks *, **, *** indicate two-tailed significance at the 0.10, 0.05, and 0.01 levels, respectively.

“In June 2003, Deloitte and Touche has merged into Deloitte & Touche accounting firms, and audit market change from big five accounting

firms to big four accounting firms which distinguish from Deloitte Touche, Ernst & Young, KPMG, and PricewaterhouseCoopers

As discussed above, our empirical results provide evidence to support the claim that when companies hire Big 4
supply chain auditors, they are more likely to receive a favorable reaction from market participants, which leads
to an increase in firm value. We focused on firms that hired Big 4 supply chain auditors to determine whether
specialization in the auditing industry affects the relationship between the choice of supply chain auditor and
firm value. Table 4 provides the results of partitioning the sample of firms that hired Big 4 supply chain auditors
into a group comprising those considered industry experts and a group comprising those not considered industry
experts. We found that SCPA was significant (p < 0.01) only in the group of industry experts, which is consistent
with our hypothesis that specialization in the auditing industry is important to market participants and the users
of financial statements due to a belief that the experience of auditors improves the quality of financial reporting
with a subsequent positive effect on firm value.

Previous studies (Myers et al., 2007; Myers et al., 2003) have indicated that audit quality improves with the
tenure of the auditor. This suggests that a long-term auditor-client relationship helps auditors to gain vital
information specific to the client firm, which has a positive effect on the quality of the resulting auditing reports
and thereby enhances the value of the company. Table 5 indicates that the SCPA coefficient is only significantly
positive (at least at the 1% significance level) in the group that includes auditors with longer tenure, which
suggests that market participants are of the opinion that a long-term auditor-client relationship is positively
associated with higher firm value.

Table 4. Big 4 supply chain auditor and firm value: industry expert vs. non-industry expert

Industry expert Non-industry expert
Variables a Pred. Sign Coefficient t-value b Coefficient t-value
CONSTANT -3.7308 -3.41FFE -1.5807 -2.49%*
SCPA + 0.3056 2.96%*** 0.0076 0.11
GROWTH + 0.7330 5.09%*** 0.3369 3.58%***
SIZE ? 0.1802 3.81%** 0.0863 3.03%***
LEV - 0.1002 0.18 -0.4570 -1.31%
SRD + 0.9797 3.53%** 1.0411 5.87***
AGE ? -0.0844 -1.11 0.0697 1.59
FCF + 1.3531 2.81%*** 0.9776 3.20%**
RD + 3.4096 4.43%%* 0.3739 2.09%*
YEAR Included Included
Adj. R2 26.98% 20.48%
n 341 618

* The definitions of the variables reported in this table are: SCPA = 1 if a company hires supply chain auditors, else 0; GROWTH = one-year
percentage increase in sales; SIZE = natural logarithm of total assets; LEV = total long-term liabilities divided by total assets; SRD = one
minus the long-term investments plus fixed assets to total assets; AGE = the natural log of one plus the number of years elapsed since the
year of incorporation; FCF = cash flow from operations minus cash dividends divided by total assets; RD = research and development
expense divided by sales.; YEAR = fiscal year dummies.

b Asterisks *, **, *** indicate two-tailed significance at the 0.10, 0.05, and 0.01 levels, respectively.
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Table 5. Supply chain auditor of big 4 industry expert and firm value: consider audit rotation

Auditor tenure > 5 Auditor tenure < 5
Variables® Pred. Sign Coefficient t-value® Coefficient t-value
CONSTANT -3.6474 -2.84%** -2.4576 -1.23
SCPA + 0.3989 3.28%** -0.0971 -0.54
GROWTH + 0.6904 4.15%** 0.9384 3.40%**
SIZE ? 0.1809 3.32%%* 0.1236 1.41
LEV - 0.3436 0.49 0.1924 0.25
SRD + 1.1582 3.49%** 0.6341 1.35%
AGE ? -0.2326 -2.38%* 0.2569 2.28%*
FCF + 1.5636 2.70%*** 0.6145 0.87
RD + 3.5203 4.15%** 0.0637 0.50
YEAR Included Included
Adj. R’ 28.96% 23.11%
n 275 66

* The definitions of the variables reported in this table are: SCPA4 = 1 if a company hires supply chain auditors, else 0; GROWTH = one-year
percentage increase in sales; SIZE = natural logarithm of total assets; LEV = total long-term liabilities divided by total assets; SRD = one
minus the long-term investments plus fixed assets to total assets; AGE = the natural log of one plus the number of years elapsed since the
year of incorporation; F'CF = cash flow from operations minus cash dividends divided by total assets; RD = research and development

expense divided by sales.; YEAR = fiscal year dummies.

b Asterisks *, **, *** indicate two-tailed significance at the 0.10, 0.05, and 0.01 levels, respectively.

To explore the relationship between supply chain auditors and firm value in different supply chain streams, we
partitioned the sample into three subsamples: up-stream companies (n = 103), middle-stream companies (n = 44),
and down-stream companies (n = 128). Table 6 shows that SCPA is only significant (p < 0.05) in the up-stream
subsample. One reason may be that market participants are impressed by the specific expertise and knowledge of
up-stream supply chain auditors.

Sensitivity analysis was used to evaluate the robustness of our empirical results. We began by replicating the
tests using Lang and Litzenberger’s (1989) definition of firm value (TOBINSQ), as shown in Tables 3 and 4.
Most of these empirical results are similar to those reported in the tables above. We then re-defined auditor
industry specialization to partition the Big 4 sample and then re-estimate the regressions in Table 4. Our
empirical results were unaffected by this alternative definition. Finally, we excluded the companies that changed
their auditor. The results and conclusions remained unchanged.

Table 6. Consider different supply chain stream

Up-stream Middle- stream Down-stream
Variables * Pred. Sign  Coefficient t-value® Coefficient t-value Coefficient t-value
CONSTANT -7.4997 -3.30%** 4.2478 2.87%¥* -2.8921 -1.23
SCPA + 0.5553 1.94%%* -0.1143 -0.73 0.1791 1.29
GROWTH + 0.8497 2.55%%* 0.4896 2.56%** 0.4996 2.50%**
SIZE ? 0.3224 3.44%%%* -0.1367 -2.28%* 0.1808 1.75%
LEV - 1.5232 0.81 0.2998 0.48 -0.3014 -0.43
SRD + 3.2594 4.65%%* 0.6009 1.67* -0.3602 -0.96
AGE ? -0.7056 -3.39%%* -0.4808 -2.76%** 0.0946 0.92
FCF + 1.7056 1.37* -1.5516 -1.26 0.6401 1.09
RD + 3.0947 2.07** 2.8721 0.59 1.5339 1.29*
YEAR Included Included Included
Adj. R’ 42.92% 55.00% 21.32%
n 103 44 128

* The definitions of the variables reported in this table are: SCPA = 1 if a company hires supply chain auditors, else 0; GROWTH = one-year
percentage increase in sales; SIZE = natural logarithm of total assets; LEV = total long-term liabilities divided by total assets; SRD = one
minus the long-term investments plus fixed assets to total assets; AGE = the natural log of one plus the number of years elapsed since the
year of incorporation; FCF = cash flow from operations minus cash dividends divided by total assets; RD = research and development
expense divided by sales.; YEAR = fiscal year dummies.

® Asterisks *, **, *** indicate two-tailed significance at the 0.10, 0.05, and 0.01 levels, respectively.
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4. Conclusions

This study identified a positive relationship between the value of firms and specific features associated with
supply chain auditors, including the size of the auditing firm, industry specialization, the tenure of the auditor,
and the nature of the supply chain stream. Our results appear to support the conjecture that the selection of
supply chain auditor can affect the value of the firm. These findings are important for two reasons. First,
relatively little research has been performed to identify the effects of supply chain streams. From the perspective
of investors, it is important to know that market participants consider supply chain auditors as a factor increasing
firm value. Second, previous studies related to disclosures have provided empirical evidence that the tenure of
auditors is related to the value of a firm; however, the results have been inconsistent. Our findings have
important implications for regulators and policy-makers dealing with debate on mandatory rotation.
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