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Abstract: This study examines the association between professional training, higher academic
qualifications (educational levels) and operating performance of audit firms in Taiwan. We particularly
focus on the curvilinear effects of higher academic qualifications on operating performance. We group
the total sample into three categories: national, regional and local audit firms. Based on the theoretical
framework in industrial economics, we establish a cross-sectional multiple regression equation to test
our hypotheses. Both higher academic qualifications and professional training are positively related
to the operating performance of audit firms. Professional training moderates the relation between
higher academic qualifications and operating performance. Higher academic qualifications exhibit a
curvilinear effect on operating performance with a reverse U-shaped relation for the national audit
firms and a U-shaped relation for both regional and local audit firms. Due to data unavailability,
some factors affecting the audit quality and operating performance are not included in our analysis,
such as auditor teamwork, internal control system, operating policies and auditing procedures of
audit firms. The findings that higher academic qualifications are positively associated with the
operating performance of audit firms justify the educational policy of establishing institutes or
graduate schools in accounting over the past two decades. Furthermore, audit firms skillfully exploit
employees with higher academic qualifications to improve their operating performance. We are
the first to document the moderating effects of professional training and the curvilinear association
between higher academic qualifications and operating performance, contributing knowledge to
related literature.
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1. Introduction

Education of higher degree talents is relevant to a nation’s power and materially affects the political,
economic, and cultural development of a country. Recently, the global village has tended to intensify
drastic cross-border competition in business, trade, and politics, thus justifying the significance of
higher academic qualifications/educational levels and attracting the attention of the government in
highly developed countries on this issue. For example, the United Kingdom issued a white paper in
1987 to enhance the implementation of higher education. Its 1988 Education Reform Act transformed
the polytechnics and other higher education colleges into independent institutions. The 1992 Further
and Higher Education Act approved the reorganization of many polytechnics as universities. The
United Kingdom conducted a major reorganization and convergence in the pattern of higher education
institutions [1–3].

Similar development occurred in Taiwan and many other countries. Beginning in the 21st
century, Taiwanese Ministry of Education has loosened the higher education policy, resulting in the
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reorganization of many junior colleges as an academy or technology university. The sharp increases in
the number of university lead to substantial growth in the number of graduates with higher educational
levels. Taking the higher education of accounting as an example, to date, 37 universities establish
departments of accounting to grant bachelor’s degree. Among which, 26 universities set institute or
graduate school in accounting to deliver master or doctoral degree. Under the landscape of educational
policy, Taiwanese audit firms recruit more auditors with higher educational levels. The Taiwanese
Financial Supervisory Commission indicates that the ratio of auditors with bachelor’s degrees rose
from 49.3% in 1992 to 66.8% in 2015. The ratio of auditors with master’s degree or above was 7.6% in
1992 and climbed to 20.4% in 2015. The growth rates of auditors with bachelor’s degree are 35.5% but
that of auditors with master’s degree or above are as high as 168.4%.

Audit firms are a professional organization and an expertise and human capital-intensive industry.
To fulfil their auditing jobs, auditors are required to have academic educational levels, professional
training and work experience [4]. Auditors typically include assistants and practicing certified public
accountants (CPAs), the owners of an audit firm. When more and more universities grant master’s
degrees or above, the following question is raised: Do auditors with higher academic qualifications
matter in the industry? This question is a critical and influential one raised by academics, practitioners,
and regulators. To the best of our knowledge, few studies focused on the effects of higher academic
qualifications of auditors. This situation motivates us to investigate the usefulness of higher academic
qualifications in the Taiwanese auditing industry, the first purpose of this study.

Human resource management researches note that training is a process that enables employees
to obtain and develop expertise, skills and attitudes to enhance work performance and maintain
organizational competitiveness [5,6]. Training sets out from the operational needs of a company
to advance the professional capabilities of employees, such as knowledge, skill, and behavior [7].
To promote audit quality, the Taiwanese Certified Public Accountant Act requires the continuing
professional training for auditors. Regulations governing pre-professional training and continuing
professional education are enacted as well. These regulations on the professional training of auditors
are similar around the world. A total-training-hour requirement is applied in the United States, the
United Kingdom, Canada, Australia, New Zealand, Singapore, France, and Taiwan.

Knowledge of a professional organization is mostly found in human capital which is fostered by
the experience and skills obtained from academic education and training [8,9]. Human capital is a
key factor in gaining competitive advantage and a critical element in determining operating results.
Examining the relation between professional training and operating performance of audit firms is our
second purpose.

Auditors gain knowledge through formal academic education, which is an articulable knowledge.
Audit firms cultivate employees’ expertise, skills, and behaviors through professional training.
Academic educational level is an indicator of employees’ theoretical knowledge. Professional training
puts theoretical knowledge into practice and combines theory and practice together. Therefore,
professional training fills the gap left by academic education. As the third purpose of this study, we
further examine the moderating effects of professional training on higher academic qualifications
of auditors.

Prior researches employ a linear relationship to examine the association between human capital
and operating performance of audit firms [10–12]. When more auditors with a master’s degree or
above are hired, audit firms assume higher human capital cost, thus resulting in lower operating
profits. Human capital cost accounts for the majority of operating cost of an audit firm. A trade-off

exists between the higher human capital from auditors with a higher education level and the higher
operating cost. Instead of a linear relation, this study claims that the association between higher
academic qualifications and operating performance is curvilinear. Few studies addressed the curvilinear
relationship in the professional organization. To fill the knowledge gap, we finally purport to examine
the curvilinear effects of higher academic qualifications on operating performance of audit firms.
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To investigate the relation between professional training, higher academic qualifications, and
operating performance of audit firms, we take empirical data from the 1992–2015 Survey Report of
Audit Firms in Taiwan. In terms of the market segmentation and based on previous studies [13–16],
this study categorizes audit firms into three groups, national, regional, and local ones. Empirical results
are as follows. First, both higher academic qualifications and professional training positively associate
with the operating performance of audit firms. Second, professional training positively moderates the
relation between higher academic qualifications and operating performance. Third, higher academic
qualifications exhibit a curvilinear effect on operating performance of audit firms. Specifically, national
firms present a reverse U-shaped relation, and regional and local firms a U-shaped relation. To the
best of knowledge, this study is the first using master’s degree or above as the measurement of higher
academic qualifications to investigate its effects on operating performance. With the results, this study
contributes to and fills the gap in the related literature. Firstly, our finding that professional training
positively moderates the relation between higher academic qualifications and operating performance
not only enriches human resource management knowledge but also justifies the worldwide requirement
of auditors’ professional training. Moreover, we are the first to address and corroborate the curvilinear
association between higher academic qualifications and operating performance of a professional
organization. The findings demonstrate different shapes of the curvilinear relation for audit firms in
different market segments. For the auditing industry, academic qualifications and professional training
of auditors are operationally similar around the world. Specifically, international large audit firms,
the Big 4, establish uniform training programs and SOPs for their member firms worldwide. Small
audit firms have similar internal and external training curriculums [14]. Accordingly, the managerial
implications of our findings apply to the practitioners in auditing industries in the world.

2. Hypotheses Development

2.1. Higher Academic Qualifications

Auditors worldwide are required to meet a minimum academic qualification to adapt to the
changing business environment. For example, the American Institute of Certified Public Accountants
(AICPA) set up a membership requirement in 1988, the 150-h rule, which states that all new members
of AICPA must have completed 150 semester hours of college education. Similar requirements are
stated in the Taiwanese CPA examination rule. To take the examination, examinees are required to
have a bachelor’s degree in accounting or business and to complete at least 20 credits of courses in
accounting and auditing. Assistants are required to have an associate bachelor’s degree or above and
to complete at least 10 credits of courses in accounting, auditing, tax, and computer science.

Professionals gain explicit (articulable) knowledge through formal academic education and tacit
knowledge through professional training and work experience. To render services, professionals
are usually required to have extensive academic education, which provides a high level of explicit
knowledge in the field of specialty. However, to the extent, the quality of the academic education
varies [17]. Students from top universities or those with higher academic degree, such as a master’s or
PhD, are perceived to have great explicit knowledge. Noticeable external institutions rank or appraise
students by their universities and degrees. Those who received education from top universities or
obtained a higher academic degree are assumed to have great knowledge and high intellectual potential
to learn and accumulate tacit knowledge, such as skills and expertise.

Human resource of a typical audit firm is embodied in the auditors’ expertise and experience.
Auditors with high technical competencies have increased ability to detect errors and provide great
assurance to readers that financial statements do not contain material errors, an indicator of quality
services [18–20]. They differentiate themselves from others not only in retaining existing clients but
also in attracting new ones. By summarizing an AICPA task force report on the quality of government
unit audits, prior studies find that academic education of auditors is an important factor affecting the
audit quality [21]. Based on the effects of the 150-h rule, prior researches report a positive association
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between higher education level of auditors and the audit quality [22]. Therefore, skilful auditors
render high-quality services to clients, thus resulting in a good reputation and improved operating
performance [16].

Based on human resource management theory, auditors with a master’s degree or above are
assumed to have extensive knowledge of accounting, auditing, management, and information system,
and thus superior integration, analysis and judgment competencies. Accordingly, this study expects a
higher contribution to the operating performance of audit firms from higher education level auditors
and forms the following hypothesis.

Hypothesis 1. A positive association exists between higher academic qualifications and operating performance
of audit firms.

2.2. Professional Training

In theory, an organization invests in employees’ professional training to increase their efficiency
and performance, thus improving the productivity of the organization [23,24]. Professional training
and academic education are critical ingredients in the formation of human capital. Human capital and
physical capital are substitutable, and their productivity and capacity improve through investment [25].
Specifically, productivity of human capital can be elevated through academic education and professional
training, and that of physical capital can be enhanced through plant expansion and addition of new
equipment. According to the resource-based view of firms, resources that are valuable, unique and
difficult to imitate can provide a basis for firms’ competitive advantage [26–28]. As a professional
organization, audit firms utilize human capital as an important input factor to gain competitive
advantage and as a critical element to improve operating performance. Therefore, auditors are required
to be equipped with professional training, work experience, and academic education in accounting
and auditing [4].

Professional training plays an important role in upgrading audit quality. The UK Financial
Reporting Council [29] indicates that professional training given to audit personnel drives audit quality.
Article 13 of the Taiwanese Certified Public Accountant Act stipulates that practicing CPAs who
serve public (private) companies are required to obtain 100 (50) professional training hours in every
three-year period and a minimum of 24 (12) hours in each year. Assistants are also required to obtain a
minimum requirement of professional training hours each year. Auditors’ professional training is a
worldwide compulsory requirement in such countries as United States, United Kingdom, Canada,
France, New Zealand, and Australia. For example, in some US states, auditors are required to obtain
120 professional training hours in every three-year period and a minimum of 20 h in each year [30].

Previous research states that professional training is positively associated with human resource
outcomes and organizational performance. However, the findings of relation between professional
training and financial results are mixed and far from conclusive [31,32].

In the line of research on continuing professional education in audit firms, a low level of
technical professional training is associated with a deficient practice [33] and substandard professional
performance related to competency [34]. A high level of professional training is associated with
increased knowledge, a necessary component of competence demand [35] and improved service
quality [36–38]. When auditors receive more formal instructions through either academic education or
professional training courses, they have better audit performance than those who do not [39]. Further,
the association between the internal and external professional trainings of assistants and the financial
performance of proprietorship audit firms is positive [14]. Technical efficiencies are improved in audit
firms with high expenditures in professional training [40]. Audit firms providing professional training
are superior in financial performance to those with no professional training [12].

On the basis of accounting research, we expect a positive relation between professional training
and operating performance. We establish the following hypothesis to substantiate the findings in the
accounting literature:
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Hypothesis 2. A positive association exists between professional training and operating performance of
audit firms.

2.3. Moderating Effects of Professional Training

Professional training is a supporting system that enhances human capital, especially firm-specific
human capital. When training leads to improvement in job performance, organizational outcomes
or results, such as productivity or profitability, are enhanced. Therefore, professional training can be
considered a critical element in the first phase of attaining competitive advantage for an organization.

After completing advanced education, professionals begin their careers as assistant staffs and
continue to learn to gain significant tacit knowledge or work experience [41]. By entering audit firms,
auditors gain practical knowledge through pre-professional training and continuing professional
training. Professional training promotes the learning effects of auditors and expedites their accumulation
of expertise and skills. Continuing professional training of auditors is an important area affecting audit
quality [21]. The UK Financial Reporting Council [29] identifies professional training as a driver of
audit quality.

In sum, as professional training improves the manpower of audit firms and strengthens audit
quality, their operating performance is improved. This study expects that professional training improves
the relation between higher academic qualifications and operating performance and hypothesises:

Hypothesis 3. Professional training positively moderates the association between higher academic qualifications
of auditors and operating performance of audit firms.

2.4. Curvilinear Effects of Academic Qualifications

Audit firms hiring employees with higher education levels and much experience saliently improves
operating performance [42,43]. Previous studies report a linear relationship between education levels
of auditors and operating performance of audit firms [12,14,40]. However, employing auditors with
higher academic qualifications increases the operating cost of audit firms. In Taiwanese auditing
industry, auditors with a master’s degree or above are compensated higher salaries than those without.

When more auditors with a master’s degree or above are hired, audit firms assume higher
human capital cost and result in lower operating profits. A trade-off exists between the higher human
capital and the higher operating cost. Initial investments in higher human capital may not produce
enough benefits to offset the costs. Continuing investments begin to reap great benefits and produce
both economies and synergies to result in improved performance. Accordingly, this study expects
a curvilinear, either U-shaped or reverse U-shaped, effect of higher academic qualifications on the
performance of audit firms. The effects of higher academic qualifications on performance are initially
negative (positive) but becomes positive (negative) because of the hiring of additional auditors with
higher academic qualifications.

Previous studies confirm the existence of market segmentation in the auditing industry [13,44].
Market segmentation originates from the incomplete competition market theory, which assumes that
consumers in a market are heterogeneous and possess different preferences. To market their products,
firms seek consumers with homogeneous preferences and group them into a smaller unit [45]. Thus,
market segmentation refers to a group of consumers possessing a set of common attributes, such as
demographic factors, geography, buyer’s industry and size of the purchasing firm, within a broader
market [46]. Through market segmentation, firms determine their target market and precisely adjust
their products and marketing activities to meet consumers’ needs [47].

In practice, larger companies are complicated in organizational structure and assume higher
internal agency cost [48]. They hire large audit firms to audit their financial statements to alleviate
the agency cost [49]. Public companies are larger in size and more revenues compared to private
companies. Under the regulation and laws, audit firms which render services to public companies are
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larger in size and hire more assistants. Based on prior studies [13–16], this study categorizes audit
firms into three groups in terms of size, including national, regional, and local ones.

National firms are large-scaled in either numbers of employees or revenues and own abundant
physical and human resources. This study expects that their operating performance increases at a
diminishing rate as the employees with a master’s degree or above increase. In econometrics, the
curvilinear relation between higher academic qualifications and performance is reverse U-shaped,
a concave pattern. Local firms are a proprietorship organization and render audit and non-audit
services to the small-sized enterprises. We expect their operating performance is proportional to the
employees with a master’s degree or above at an increasing rate. The curvilinear relation of local
audit firms is U-shaped, a convex pattern. Compared to the size of national and local firms, regional
firms are medium-scaled ones. They are not legally allowed to provide auditing services to public
companies. Their main clients are the small and medium-sized enterprises. We thus argue their
curvilinear relation pattern falls between that of national and local firms. Specifically, their operating
performance increases at a nearly fixed rate as the employees with a master’s degree or above increase.
The curvilinear relation of regional firms is either reverse U-shaped or U-shaped, a concave or convex
pattern. We advance the following three hypotheses accordingly.

Hypothesis 4a. The curvilinear relation between higher academic qualifications and operating performance of
national audit firms is reverse U-shaped, a concave pattern.

Hypothesis 4b. The curvilinear relation between higher academic qualifications and operating performance of
regional audit firms is either reverse U-shaped or U-shaped, a concave or convex pattern.

Hypothesis 4c. The curvilinear relation between higher academic qualifications and operating performance of
local audit firms is U-shaped, a convex pattern.

3. Methodology

3.1. Data and Sample Classification

Empirical data of this study are taken from the 1992–2015 Survey Report of Audit Firms in Taiwan
published by the Financial Supervisory Commission (FSC), Executive Yuan. The FSC administers the
survey pursuant to the Statistics Act and requires audit firms surveyed to fill out the questionnaire
correctly before the due time. The Survey Report reveals an annual response rate of over eighty percent.
As a pooled cross-sectional empirical data, this study conducts the Durbin–Watson test and obtains
DW statistics between 1.33 and 2.19, which implies low correlation between residual terms. Next, as
the sample period spans over 24 years, all monetary variables are deflated by the yearly Consumer
Price Index to account for inflation and the year effects are controlled accordingly.

In terms of market segmentation, we group the total sample into three categories: National,
regional, and local audit firms. National firms refer to partnership audit firms that audit financial
statements of public companies, regional firms are partnership firms that do not offer this service and
local firms represent proprietorship audit firms. We use total number of employees and total revenues
to measure the size of an audit firm. Both measures indicate that national firms are statistically and
significantly greater than regional firms, and regional firms greater than local firms. After excluding
the outliers, we have 11,979 firm-year observations, including 1072 national, 3280 regional, and 7627
local audit firms.

3.2. Regression Models and Variable Definitions

In industrial economics, the structure–conduct–performance (S–C–P) theoretical framework states
that market structures affect the conducts of firms and further affect firm performance [50,51]. Based on
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the S–C–P framework and prior studies on audit firms [11,12,14], this study establishes the following
cross-sectional regression equation to test our hypotheses.

PFM = β0 + β1 EDU + β2 TRAIN + β3 EDU × TRAIN + β4 EDU2

+β5SCALE + β6AGE + β7EXP + β8YEAR + ε
(1)

where:

PFM = Operating performance;
EDU = Higher academic qualifications;
TRAIN = Professional training;
SCALE = Size of audit firms;
AGE = Ages of audit firms;
EXP = Work experience of auditors;
YEAR = Year effects; and
ε = Error term.

In testing HYPOTHESES 1 to 3, this study expects that β1, β2, and β3 to be positive. In testing
HYPOTHESIS 4, β4 is predicted to be either positive or negative.

3.3. Dependent Variable and Research Variables

Following Collins-Dodd et al. [11], this study defines dependent variable, operating performance
(PFM), as production contribution per employees or product of employees, namely, revenues per
employees. In economics, the operating performance (PFM) is a ratio of output to input. Prior
researches utilize an average educational level to estimate academic qualification [42,43,52]. Instead,
this study defines the higher academic qualifications (EDU) as the percentage of auditors with a
master’s degree or above. Following prior studies (for example, [12]), this study defines another
research variable, professional training (TRAIN), as natural logarithm of total training expenses in an
audit firm. The total training expenses include pre-professional training and continuing professional
training expenditures. The third research variable of this study is the interaction term of professional
training and higher academic qualifications (EDU × TRAIN).

Previous researches indicate that audit quality significantly affects operating performance of audit
firms. They identify key determinants or drivers of audit quality, including academic qualifications [22,
53], professional training [21,29] and work experience of auditors [29,54]. Our regression model
takes the audit quality into account. Hence, it is an audit quality control model and also a model of
performance determinant of audit firms.

3.4. Control Variables

In addition to the variables of interest, this study includes some other factors affecting operating
performance of audit firms in the regression equation as control variables. Theoretically, audit firms
can enjoy economy of scale when their size expands [55]. This study includes audit firm size (SCALE),
defined as natural logarithm of total income of an audit firm, and expects it to be positively related
to performance [11,14]. In an audit firm, human capital and customer base increase over time and
contribute to revenues. Based on prior studies, this study includes age of audit firms (AGE) to control
its effects on operating performance [10,14,43,56].

In auditing industry, auditors enter their careers and serve as assistants in audit firms after their
acquiring the academic qualifications in accounting. In a typical audit firm, mean years of work
experience for partners, managers, seniors or in-charge auditors, and assistants are over 10 years,
5–10 years, 2–5 years, and 0–2 years, respectively [57]. Previous researches find a positive association
between work experience and job performance [58]. Also, work experience of auditors constitutes a
human capital factor that affects audit quality [29,54]. In the line of literature on auditing, prior studies
indicate a positive relation between work experience and performance of audit firms [10,14]. Based on
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prior studies [10,11,14,43], this study includes work experience of auditors (EXP) to control its effects
on operating performance.

Pooled cross-sectional data of 24 years are used in this study and span over two centuries. Local
economy or environmental factors affect financial performance of audit firms [59]. To control both
yearly and economy effects, this study includes the Taiwan Stock Exchange Capitalization Weighted
Stock Index as the year effect indicator (YEAR).

4. Results

4.1. Descriptive Statistics

Table 1 lists the descriptive statistics for three categories of audit firms. When Panels A, B, and C
are compared, mean operating performance of national audit firms, $961,121, is higher than that of
regional firms, $758,269, and that of local firms, $668,955. Mean higher academic qualifications (EDU)
of 0.082 denotes that auditors with master’s degree or above account for 8.2% of total employees in
the national audit firms. The means for regional and local firms are 0.104 and 0.118, respectively. On
average, professional training (TRAIN) of national firms is 11.555, indicating that the untransformed
training expenses equal $362,666. Regional and local firms have mean professional training (TRAIN)
of 10.288 and 9.529, lower than that of national firms.

Table 1. Descriptive statistics.

PFM EDU TRAIN SIZE AGE EXP YEAR

Panel A: National audit firms (n = 1072)
Mean 961,121 0.082 11.555 17.589 17.009 33.450 6856.109

Stand. Dev. 299,956 0.075 1.374 0.890 9.653 2.880 1376.023
Mini. 171,981 0.000 6.832 13.391 1.000 26.857 4214.780
Maxi. 2,373,405 0.926 17.422 22.737 47.000 49.722 8992.010

Median 948,861 0.066 11.435 17.555 16.000 33.074 7024.060
Panel B: egional audit firms (n = 3280)

Mean 758,269 0.104 10.288 16.121 13.917 35.840 7102.014
Stand. Dev. 350,246 0.134 1.484 0.952 9.564 4.988 1336.482

Mini. 312 0.000 1.872 7.530 1.000 26.250 4214.780
Maxi. 7,685,010 1.000 14.999 19.339 59.000 62.000 8992.010

Median 711,682 0.071 10.313 16.187 12.000 35.000 7426.690
Panel C: Local audit firms (n = 7627)

Mean 668,955 0.118 9.529 14.844 12.048 39.025 7165.881
Stand. Dev. 466,931 2.573 1.479 1.055 8.831 7.506 1349.620

Mini. 27 0.000 1.037 4.018 1.000 25.000 4214.780
Maxi. 9,000,000 1.000 15.574 17.398 56.000 70.000 8992.010

Median 598,668 0.000 9.649 15.016 10.000 37.500 7481.340

Note: PFM: Operating performance; EDU: Higher academic qualifications; TRAIN: Professional training; SCALE:
Size of audit firms; AGE: Ages of audit firms; EXP: Work experience of auditors; YEAR: Year effect indicators.

For control variables, mean size (SCALE) of national audit firms is 17.589, higher than that of
regional firms, 16.121, and that of local firms, 14.844. The average ages (AGE) of national audit firms
are 17.009. Average ages (AGE) of regional and local firms are 13.917 and 12.048, younger than that of
national firms. Mean work experience of auditors (EXP), 33.450, indicates that the average auditor
ages in national firms are about 33. The average ages of auditors in regional and local firms are about
36 and 39, older than that of national firms.

4.2. Regression Results

This study displays empirical results in Table 2. We estimate the standardized regression
coefficients and conduct some econometric tests to correct for heteroscedasticity of variable coefficient
and multi-collinearity among independent variables.
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Table 2. Regression results of the effects of higher academic qualifications and professional training on
operating performance of audit firms.

PFM = β0 + β1 EDU + β2 TRAIN + β3 EDU × TRAIN + β4 EDU2 + β5 SCALE + β6 AGE + β7 EXP + β8 YEAR + ε

Independent Variables
(Predicted Sign)

National Regional Local

Std. Coeff. (t-Value) Std. Coeff. (t-Value) Std. Coeff. (t-Value)

EDU (+) 0.243
(1.281)

−0.456 ***
(−4.181)

−0.796 ***
(−12.173)

TRAIN (+) 0.133 ***
(3.176)

0.048 **
(2.455)

0.034 ***
(3.065)

EDU × TRAIN (+) 0.160
(0.831)

0.588 **
(5.937)

0.732 ***
(12.131)

EDU2 (?)
−0.266 ***
(−5.766)

0.067 **
(2.218)

0.280 ***
(11.961)

SCALE (+) 0.358 ***
(10.422)

0.557 ***
(30.502)

0.609 ***
(53.359)

AGE (?) 0.073 **
(2.471)

−0.087 ***
(−5.107)

−0.137 ***
(−12.428)

EXP (+) 0.132 ***
(4.659)

0.224 ***
(13.242)

0.256 ***
(22.636)

YEAR (?) −0.095 ***
(−3.429)

0.020
(1.320)

0.019 *
(1.938)

Adjusted R2 0.277 0.333 0.346
F-statistic 52.185 *** 206.021 *** 505.489 ***

Number of observations 1072 3280 7627

Notes: 1. *, **, *** denote significance at the 10%, 5%, and 1% level for two-tailed test; 2. All VIFs are less than 6.410
in all regression models; 3. Variables are defined in Table 1.

4.3. National Audit Firms

As can be seen in the National column of Table 2, the research variable of higher academic
qualifications (EDU) appears in three terms, EDU, EDU × TRAIN, and EDU2. In econometrics, both
interaction and quadratic terms should be taken into account in determining the relation between
higher academic qualifications and performance. Thus, this study takes a first-order differentiation
over higher academic qualifications (EDU) in National column with the value of 2.0482 (0.243 + 0.160
× 11.555 − 2 × 0.266 × 0.082). Also, the research variable of professional training (TRAIN) appears
in two terms. Similar econometric treatment applies to professional training (TRAIN) and this study
obtains value of 0.1461 (0.133 + 0.160 × 0.082). Consistent with expectations, this indicates that higher
academic qualifications and professional training positively associate with operating performance of
national audit firms, lending supports to HYPOTHESIS 1 and HYPOTHESIS 2, respectively.

Next, the coefficients on interaction term between higher academic qualifications and professional
training (EDU × TRAIN) are positive but insignificantly. Inconsistent with the sign and direction
of coefficients, HYPOTHESIS 3 is not supported. Finally, the quadratic term of higher academic
qualifications (EDU2) negatively associate with performance (t = −5.766, p < 0.01). In econometrics,
curvilinear relation between higher academic qualifications and performance is determined by taking
a second order differentiation over higher academic qualifications (EDU). The resulting positive
(negative) value stands for a U-shaped (reverse U-shaped) curvilinear relation. The second derivative
value for national audit firms is −0.532 (−0.266 × 2). As shown in Figure 1, the curvilinear relation is
reverse U-shaped, a concave pattern. When national audit firms hire more employees with a master’s
degree or above, their operating performance increases at a diminishing rate before the turning point
of EDU, 40%. After the turning point, operating performance of national audit firms decreases sharply.
This indicates that their operating performance (PFM) increases at a diminishing rate as the employees
with a master’s degree or above (EDU) increase. HYPOTHESIS 4a is supported.



Sustainability 2020, 12, 1254 10 of 16
Sustainability 2019, 11, x FOR PEER REVIEW 10 of 17 

 

Figure 1. Curvilinear relation between higher educational levels and operating performance of 
national audit firms. 

4.4. Regional Audit Firms 

In the Regional column of Table 2, both the research variable of higher academic qualifications 
(EDU) and professional training (TRAIN) appears in three and two terms, respectively. This study 
applies similar econometric treatments as for national firms to the regional firms. The results indicate 
that higher academic qualifications and professional training positively associate with operating 
performance of regional audit firms, lending supports to HYPOTHESIS 1 and HYPOTHESIS 2. 

Next, the coefficients on interaction term between higher academic qualifications and 
professional training (EDU × TRAIN) are significantly positive (t ＝ 5.937，p ＜ 0.01). Consistent 
with the sign and direction of coefficients, HYPOTHESIS 3 is supported. Finally, the quadratic term 
of higher academic qualifications (EDU2) positively associate with performance (t ＝ 2.218，p ＜ 
0.01). After taking a second order differentiation over higher academic qualifications (EDU), this 
study obtains a value of 0.134 (0.067 × 2). As can be seen in Figure 2, operating performance of regional 
firms (PFM) increases at a nearly fixed rate as the employees with a master’s degree or above (EDU) 
increase. The curvilinear relation of regional firms is a U-shaped and convex pattern, lending a 
support to HYPOTHESIS 4b. 

700,000

800,000

900,000

1,000,000

1,100,000

1,200,000

0.0 0.2 0.4 0.6 0.8 1.0

EDU

PF
M

Figure 1. Curvilinear relation between higher educational levels and operating performance of national
audit firms.

4.4. Regional Audit Firms

In the Regional column of Table 2, both the research variable of higher academic qualifications
(EDU) and professional training (TRAIN) appears in three and two terms, respectively. This study
applies similar econometric treatments as for national firms to the regional firms. The results indicate
that higher academic qualifications and professional training positively associate with operating
performance of regional audit firms, lending supports to HYPOTHESIS 1 and HYPOTHESIS 2.

Next, the coefficients on interaction term between higher academic qualifications and professional
training (EDU × TRAIN) are significantly positive (t = 5.937, p < 0.01). Consistent with the sign and
direction of coefficients, HYPOTHESIS 3 is supported. Finally, the quadratic term of higher academic
qualifications (EDU2) positively associate with performance (t = 2.218, p < 0.01). After taking a second
order differentiation over higher academic qualifications (EDU), this study obtains a value of 0.134
(0.067 × 2). As can be seen in Figure 2, operating performance of regional firms (PFM) increases at a
nearly fixed rate as the employees with a master’s degree or above (EDU) increase. The curvilinear
relation of regional firms is a U-shaped and convex pattern, lending a support to HYPOTHESIS 4b.

4.5. Local Audit Firms

In the Local column of Table 2, both the research variable of higher academic qualifications
(EDU) and professional training (TRAIN) appears in three and two terms, respectively. After applying
similar econometric treatments as before, this study obtains that higher academic qualifications and
professional training positively associate with operating performance of local audit firms, lending
supports to HYPOTHESIS 1 and HYPOTHESIS 2.

Next, the coefficients on interaction term between higher academic qualifications and professional
training (EDU × TRAIN) are significantly positive (t = 12.131, p < 0.01). Consistent with the sign and
direction of coefficients, HYPOTHESIS 3 is supported. Finally, the quadratic term of higher academic
qualifications (EDU2) positively associate with performance (t = 11.961, p < 0.01). After taking a second
order differentiation over higher academic qualifications (EDU), this study obtains a value of 0.560
(0.280 × 2). As shown in Figure 3, the curvilinear relation of local audit firms is U-shaped, a convex
pattern. This reveals that their operating performance is proportional to the employees with a master’s
degree or above at an increasing rate. HYPOTHESIS 4c receives support.
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5. Conclusions

5.1. Discussions

Some prior studies, including Pennings et al. [42], Bröcheler et al. [43], and Chen and Chen [52],
display a positive relation between average educational levels and financial performance of audit firms.
These studies estimate the average educational levels using the average years of academic education of
auditors. However, Fasci and Valdez [10] and Collins-Dodd et al. [11] report an insignificant association
between average educational levels of auditors and operating performance of proprietorship audit
firms. Fasci and Valdez [10] define educational levels of auditors as the amount of education beyond
baccalaureate. Collins-Dodd et al. [11] categorize the educational levels of employees into secondary,
postsecondary, college or technical school and university. Then, they set dummy variables to measure
the educational levels of auditors. In contrast, Fasci and Valdez [10] measure educational levels by
number of employees, which is an absolute value that does not take the size of audit firms into account.
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In the classification of educational levels, Collins-Dodd et al. [11] put the master’s and bachelor’s
degrees in the same category, thus weakening the robustness of the results.

The mixed results between academic educational levels of auditors and operating performance
come from the confounding effects of educational level measurement. To clearly define higher
educational levels, this study exclusively estimates the master’s degree or above. With the improvement
of variable definitions, this study assesses the relation between higher educational levels and
operating performance with less measurement error, resulting in definite and bright findings of
higher academic qualifications.

5.2. Implications for Theory

Our empirical results indicate a positive relation between professional training and operating
performance of audit firms, consistent with previous researches [12,14,56]. Next, this study extends the
literature on professional training and educational levels to incorporate their interaction terms. The
results obtained show a positive association between interaction terms and performance. This represents
that professional training moderates the effects of higher educational levels and improves their relation
to the performance of audit firms, adding knowledge to the human resources management theory.

The empirical results in the previous sections display that higher educational levels are positively
associated with the operating performance of audit firms. This findings justify the educational policy of
establishing institutes or graduate schools in the department of accounting over the past two decades
in Taiwan. Being a professional organization, audit firms that hire employees with a higher educational
level benefit their operating performance. With results, this study substantiates theoretically that
higher academic qualifications matter, an incremental contribution in knowledge to the theory.

5.3. Implications for Human Resources Management Practice

In fulfillment of their social role, audit firms provide traditional audit services and non-audit
services which are typically referred to as management advisory services (MASs). The MASs offered
by a typical audit firm includes, but not limited to, information technology (IT), electrical commerce
advisory services, personal financial planning, integrated tax planning, mergers and acquisitions
(M&A), business valuation, pension funds actuarial advisory services, and budgeting and forecasting
services [60]. Traditional audit services include audits of financial statements and income tax returns.
These businesses are required by various governmental agencies in Taiwan, resulting in a law-protected
and statutory traditional practice. Some accounting educators and practitioners regard them as services
which clients need but do not necessarily want [61]. Since 1988, the passing rate of the Certified Public
Accountant (CPA) uniform examination was raised by Taiwanese authorities, leading to substantial
increases in the number of qualified CPAs and in market competition. Further, the authorities abolished
the long-standing audit fee standards to ensure fair audit market competition in 1998. Cancellation of
audit fee standards adversely impacts the traditional audit service market. In 2004, the tax authorities
established a tax agent system which legalized the provision of tax services, corporate registration and
accounting services by tax agents to small and medium-sized entities (SMEs). As regional and local
audit firms provide the same practices as tax agents to the SMEs for years, both of them are negatively
impacted by the tax agent legalization due to the competitive advantages the tax agents possess for a
relatively lower service fees and easy service access by the clients.

Responding to the external environment effectively to gain competitive forces [62], audit firms
provide services to the same clients for years and are familiar with their clients’ daily operation and
financial condition. With the long-term partnership and close client relations, audit firms gain a more
favorable position in providing MASs than an ordinary professional consulting firm. Joint provisions
of audit services and MASs theoretically create synergy and knowledge spillover effects for audit
firms [63,64].

In rendering MASs to meet clients’ demand for specific services, auditors devote more involvements
and communications and gain more flexible service provisions in format, timing, and place. Because
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MASs are a tailor-made and innovative practice, they generally bring higher profits, higher growth
potential and industry expansion rather than predatory competition [65]. Auditors have shifted their
human resources from traditional, low-margin revenue product areas of auditing and accounting into
relatively new, high-margin revenue product areas of MASs in the beginning of 1990s [66]. The dataset
of this study indicates that the mean ratios of MASs of national, regional and local firms are 0.2104,
0.2995, and 0.3631 during the sample period. The MASs ratios were 0.1791, 0.2364, and 0.2867 in 1992
and rose to 0.3016, 0.3685, and 0.4261 in 2015. The growth of MASs documents the business structure
of audit firms after the 1990s.

Because MASs require a diverse product line, customization, and service innovations, audit
firms take differing business strategies by their auditors’ distinctive competencies, including academic
background, professional experience, and customer network. This study claims that audit firms hire
more auditors with a master’s degree or above to respond to the competitive MASs market after the
1990s. Those higher-education-level auditors have enhanced organizing and coordinating capabilities
to contribute greatly to the operating performance of audit firms. Our empirical results document that
higher academic qualifications contribute positively to operating performance of audit firms after the
1990s. Audit firms skillfully exploit employees with higher educational levels to expand their business
to the MASs and improve operating performance for the sample period, 1992 to 2015.

5.4. Limitations and Future Studies

After the 2001 Enron event, the Public Company Accounting Oversight Board (PCAOB) in the
United States established auditing and quality control standards for audits of public companies.
Moreover, it performs quality control inspections in audit firms rendering these services. PCAOB
focuses on the assessment of professional competency of auditors, assignment of responsibility
and continuing professional training programs. Following prior studies, this study uses academic
qualifications [22,53], professional training [21,29], and work experience [29,54] to control audit quality.
However, as limitation of this study, we are not able to control teamwork, which is an important driver
of audit quality, because of data unavailability. In addition, PCAOB is concerned about the internal
control system, operating policies and auditing procedures of audit firms. This study is again limited
by the data unavailability of these factors that influence the operating performance of audit firms.

This study empirically finds a negative association between higher academic qualifications and
age of audit firms. Future studies may take the life cycle of an organization into account when
examining national, regional, and local audit firms to acquire more effective practical implications.
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