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Abstract: Taiwan’s Financial Supervisory Commission of the Executive Yuan promulgated the fully
amended Certified Public Accountant Act in 2007, which directly led to significant changes in ac-
counting law. From the perspective of the economic theory of law, this study investigates the
amendment of the Certified Public Accountant Act resulting in an increase or decrease in the overall
revenue and different revenue shares of accounting firms, and puts forward measures that should
be taken by accounting firms and stakeholders. We focus on large accounting firms and divide the
sample period into before and after 2008. This study uses the translog revenue function and revenue
share functions of the public accounting industry, and based on the 1989-2017 Survey Report of
Audit Firms in Taiwan, and we find that the amendment of the Certified Public Accountant Act has
had a positive effect on overall revenue, increasing overall revenue and the overall management
advisory services shares, and in reducing the overall accounting and auditing shares and tax ser-
vices shares of large accounting firms. Additional analyses provide regulators with public policy
implications and provide accounting firms with managerial information.
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1. Introduction

After the accounting scandals of Enron and WorldCom, the professional ability and
independence of accountants was questioned, and the relevant agencies responsible for
formulating accounting laws in many countries amended and updated accounting laws.
Among them, the United States promulgated the Sarbanes—Oxley Act in June 2002, and
established a full-time Public Company Accounting Oversight Board (PCAOB) to better
strengthen supervision and guidance of accounting firms. The aim of this was to increase
the independence of accountants and clarify the accountant’s responsibilities in the hope
of restoring the investing public’s confidence in the capital market. These measures issued
by the United States also prompted the developed markets, such as the United Kingdom,
Japan, and Australia, to follow suit, actively adjust their accounting laws, and strengthen
the supervision of the public accounting industry.

The frequent occurrence of audit failure cases has also alerted the public accounting
industry of Taiwan, to these concerns. With the gradual internationalization of Taiwan’s
capital market, the business and responsibilities of Taiwan’s accountants are considerably
increasing. Some of the original accounting laws are out-of-date. In order to: (1) promote
the integration of Taiwan’s accounting laws with the international developed markets; (2)
improve the practice environment and quality of accountants; (3) enhance the perfor-
mance of accountants’ professional functions; and (4) provide open and transparent ac-
counting information for all stakeholders, Taiwan’s Financial Supervisory Commission
(FSC) of the Executive Yuan referred to the accounting management system of developed
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markets and the changes of the environment for domestic accounting practice. After seven
years of research, Taiwan’s FSC of the Executive Yuan finally promulgated the fully
amended Certified Public Accountant Act on 26 December 2007.

As a social structure, accounting is affected not only by rule amendments, but also
by the change of the structure of the rule-making field [1]. In today’s open society, the
implementation of accounting reform is inevitable [2] as no two countries in the world
have the same accounting laws, especially between developed markets and emerging
markets. Simply stated, there are significant differences in accounting laws between the
United States and Mexico even though they are not geographically far apart [3]. Mean-
while, as well-documented in accounting literature, the differences as such are reflected
in the following major factors, e.g., political and economic systems and historical origins,
accounting profession, accounting education, financial sources, taxation, culture, eco-
nomic development level [3-6]. However, we assume that the different requirements of
accounting information quality in different countries are the main factors when it comes
to the explanations made to deal with the differences of accounting laws in different coun-
tries.

The quality of accounting information has a significant impact on the decision-mak-
ing and judgment made by those who use the financial information, and the development
of accounting firms is closely associated with the quality of accounting information.
Therefore, research on the impact of Taiwan’s new Certified Public Accountant Act on the
development of accounting firms highlights the significance of its practical purpose. In
the past few decades, revenue management has developed into a universal and indispen-
sable methodological framework [7]. A plethora of research has been conducted into the
connection between different types of revenue and independence of accounting firms [8—
10]. We draw upon past experiences and focus on the impact of the new Certified Public
Accountant Act on accounting firms’ revenue among the many effects this has on account-
ing firms. Given the fact that large accounting firms occupy most of the market share in
Taiwan, the new Certified Public Accountant Act mainly affects large accounting firms.
Therefore, this paper attempts to use the revenue function in economic theory to explore
the impact of Taiwan’s amendment of the Certified Public Accountant Act on the revenue
of large accounting firms, i.e., whether legal changes enhance the sustainability of ac-
counting firms’ revenue. In doing so, the public accounting industry regulators and the
public accounting industry policy-making departments provide a reference basis.

This study adopted annual pooling data of large accounting firms for the period
1989-2017 to undertake an empirical analysis of accounting firms. The revenue of Tai-
wan’s accounting firms is mainly composed of accounting and auditing (A&A), tax ser-
vices (TAX), and management advisory services (MAS), so the impact of the new Certified
Public Accountant Act on accounting and auditing shares (A&A%), tax services shares
(TAX%) and management advisory services shares (MAS%) is also included in this re-
ported research. In addition, an additional analysis of the impact of factors such as A&A,
TAX, MAS, different human resources and the big four accounting firms (Big 4) on firms’
revenue are also taken into account to suggest regulators evaluate the long-term impact
of new Certified Public Accountant Act on the development of firms from the perspective
of revenue, and consider the further amendment of the Act to promote the healthy devel-
opment of the public accounting industry.

While the impact of the amendment of accounting law on the financial environment
of corporations and institutions cannot be denied, scholars have yet to examine the signif-
icant effect the amendment of accounting law has on revenue of accounting firms. Existing
relevant literature mainly discusses the impact of the amendment of other laws, for exam-
ple, the Tax Reform Act [11-14], IFRS16 [15-17], the Securities Act [18], etc. At present,
there are only two studies in the literature related to the impact of the amendment of ac-
counting law, although some scholars have focused on the legal effect amendment that
accounting law has on cash accounting information systems [19] or on the division of ac-
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counting firms [20]. However, the amendment of accounting law as a general phenome-
non has not attracted scholarly attention. In light of its power to impact accounting firms,
this article calls attention to the negative effects that the amendment of accounting law
may have on the firm’s revenue, and suggests measures to neutralize them.

Accounting firms are known as “gatekeepers of the capital market” and play a very
important role in the transparent disclosure of corporate accounting information. There-
fore, it is important to study the impact that the amendment of the Certified Public Ac-
countant Act has had on accounting firms. Our theory and findings make several contri-
butions. First, to the best of our knowledge, we have pioneered the survey report research
of this kind using a public accounting industry revenue function in accounting research
to study the impact of changes in the Act. There is no existing literature on the impact of
the amendment of the accounting law on the revenue of the public accounting industry.
This article will fill this gap in the literature. Second, revenue has a significant impact on
the survival and development of firms [21-23]. From the perspective of revenue in eco-
nomic theory, by discussing the amendment of accounting law and their effects on ac-
counting firms, we find that the amendment of the Certified Public Accountant Act has
had a positive effect on overall revenue, increasing overall revenue and the overall man-
agement advisory services shares, and in reducing the overall accounting and auditing
shares and tax services shares of large accounting firms. Our results provide an important
reference for accounting firms to increase their revenue after the amendment of the Certi-
fied Public Accountant Act. Third, according to our research, accounting policymakers
can further amend the Certified Public Accountant Act and formulate more suitable pub-
lic accounting industry policies. We put forward specific measures for the regulators of
the public accounting industry to consider, and we put forward matters that should be
paid attention to for stakeholders such as clients, creditors, and partners of accounting
firms. In the aforementioned ways, this promotes the development of firms and safeguard
the interests of stakeholders.

Our findings, however, must be interpreted with caution. Our findings, based on
Taiwan’s data, may not be generalizable to U.S. public accounting industry, due to insti-
tutional differences. We note, however, that Chen et al. [24] and Chi et al. [25] both report
that accounting and auditing standards in Taiwan are similar to those in the United States,
and important empirical regularities (e.g., [26]) documented in the U.S. public accounting
industry also occur in the Taiwan’s public accounting industry [27,28]. Thus, there are
significant similarities between Taiwan and the United States, making our findings rele-
vant for the U.S. public accounting industry. In addition, we call for future research to
further investigate the impact of accounting law amendments on the firms from other
perspectives, as well, such as the cost’s perspective.

The remainder of this paper is organized as follows. Section 2 deals with the back-
ground and development of this research hypothesis. In Section3, provides theoretical
model, estimation model, data and variables of this study, and the empirical results are
included in Section 4. Section 5 is concerned with additional analyses of this reported re-
search. Finally, in Section 6, we summarize the impact of our findings on the public ac-
counting industry and provide suggestions for managers.

2. Background and Hypothesis Development

Researchers and policy makers have long been interested in the issuance or amend-
ment of laws. Many studies have been mainly conducted to analyze the industry data and
government data. (These include studies of the Tax Reform Act [11-14], the Economic
Recovery Tax Act [29-31], IFRS16 [15-17], the Securities Act [18], the America Invents Act
[32,33], the American Recovery and Reinvestment Act [34,35], the American Jobs Creation
Act [36,37], the Sherman Act [38], the Taxpayer Relief Act [39-41], the Glass-Steagall Act
[42], the Gramm-Leach-Bliley Act [43], and the Omnibus Trade and Competitiveness Act
[44].) The focus of these studies is on the significant impact of the promulgation or amend-
ment of laws on society or related industries.
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The issuance and replacement of audit-related laws also has a significant impact on
the public accounting industry. Among them, the most far-reaching influence is the Sar-
banes-Oxley Act (SOX) issued by the Congress and the government of the United States,
which was accelerated by the scandal concerning Enron, the largest energy company in
the United States, in December 2001. SOX has made a historic change in the norms of the
public accounting industry. Li [10] found a change in the correlation between audit (and
total) fees and going concern opinions, i.e., from no correlation at all in 2001 to a positive
correlation in 2003. This part of the findings indicates that auditors have become more
conservative after the promulgation of SOX. Dezoort et al. [45] based on the empirical
materials obtained from 372 audit committee members of listed companies, found that
after the promulgation of SOX, audit committee members have more responsibility for
solving accounting problems. At this time, audit committee members have more profes-
sional knowledge of the evaluation of accounting issues, and are more concerned about
the accuracy of financial statements in comparison with that associated with the SOX be-
fore. Moreover, Defond and Lennox [46] found that more than 600 low-quality auditors
withdrew from the market after the SOX was promulgated. In other words, the audit qual-
ity of American auditors has been improved with the withdrawal of low-quality auditors
from the market after the implementation of SOX. Huang et al. [47] used both fee-levels
and fee-change models and found that the Big 4 became more conservative in the post-
Sox period with respect to client acceptance and pricing decisions; i.e., controlling for au-
dit and client characteristics, audit fee levels rose approximately 74% in the post-SOX pe-
riod. Non-audit fees fell significantly over the same period, but total fees paid to auditors
rose because the audit fees increased more than those paid to offset the decline in non-
audit fees. The significant impact of SOX on the public accounting industry of developed
markets encourages us to have a strong interest in studying the impact of the comprehen-
sive amendment of the Certified Public Accountant Act of Taiwan, which was carried out
in 2007, on the public accounting industry.

In December 2018, South Korea amended its Certified Public Accountant Act. One of
the key changes was its allowance of divisions and mergers after the division of account-
ing firms. While the division of a company aims to separate assets and sales, the division
of an accounting corporation aims to separate its partners and to succeed in its audit con-
tracts. The amendment adopted divisions and mergers after the division of accounting
corporations in order to facilitate restructuring of accounting corporations [20]. The 29th
amendment to the Act on Accounting of the Czech Republic brought extensive changes,
one of them being the legalization of cash accounting. The statement of reasons for this
amendment refers to the demand for cash accounting from small accounting entities.
Simikova [19] analyses its development and assesses the new concept of cash accounting.
At present, the only two related studies in the literature mentioned above do not involve
the impact of the amendment of accounting law on the revenue of accounting firms. The
revenue of accounting firms is directly related to the survival or death of firms, which has
a significant impact on the whole social economy. Therefore, from the perspective of ac-
counting firm'’s revenue, this study explores the impact of accounting law amendments
on accounting firm’s revenue.

Since the amendment of Taiwan's Certified Public Accountant Act was implemented,
the new Certified Public Accountant Act has broadened the scope of accounting practice
(for example, accountants can act as administrative litigation agents in tax-related cases).
Therefore, we believe that the overall revenue of accounting firms would increase after
the implementation of the amendment of the Certified Public Accountant Act. At the same
time, several empirical studies using audit client-level data have documented that the ex-
tra-large accounting firms tend to order more than proportional revenue from their ser-
vices relative to the other accounting firms [48-52]. In addition, the Big 4 usually occupies
the majority of the market share [53], so we believe the overall revenue improvement was
to a greater extent in the Big 4. Consequently, we proposed the first hypothesis of this
study as follows:
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Hypothesis 1 (H1). Ceteris paribus, the amendment of the Certified Public Accountant Act has
had a positive effect on the revenue of large accounting firms, and to a greater extent for Big 4.

The new Certified Public Accountant Act stipulates that “accountants who are en-
gaged in management advisory services or others that may affect their independence shall
not undertake the audit of financial reports.” In the meantime, the new Certified Public
Accountant Act conducts differentiated management of accounting firms by referring to
the relevant laws of the United States and Japan. From the perspective of safeguarding
public rights and interests and promoting social integrity, the new Certified Public Ac-
countant Act for the first time requires the accounting authorities to inspect accounting
firms with A&A qualification, and stipulates that accounting firms shall not evade, hinder
or refuse inspection. Strict supervision lead to firms more cautious [54]. In view of the
strict supervision of A&A under the new Certified Public Accountant Act, we expect ac-
counting firms to appropriately reduce A&A shares under severe regulatory pressure. In
other words, the new Certified Public Accountant Act would possibly reduce A&A% of
accounting firms. However, because Big 4 has relatively good A&A normativity, we ex-
pect the aforementioned situation to be lesser in the Big 4. Based on these arguments, we
specifically proposed the following hypothesis:

Hypothesis 2(H2). Ceteris paribus, the amendment of the Certified Public Accountant Act re-
duces the overall A& A% of large accounting firms, but to a lesser extent for the Big 4.

The government must commit itself to making wise use of limited material and hu-
man resources [55] Enterprises also need to make full use of various resources and utilize
the most needed resources in the most profitable business. The opportunity cost theory
shows that when a specific human resource is occupied by a certain business, it will lose
the potential revenue of that human resource in another business [56]. The new Certified
Public Accountant Act stipulates that accountants can act as agents of tax administrative
litigation, and this therefore enables accounting firms to open another source of revenue.
As accountants can obtain a larger revenue when they act as tax agents, this regulation
will inevitably cause firms to allow more tax experts to act as tax agents to obtain better
revenue, and the number of professionals engaged in TAX will be reduced, and so is the
revenue share on TAX. However, by providing more attractive career opportunities and
better pay, larger firms tend to attract more productive employees [57,58], and the Big 4
have attracted many TAX experts, and a large number of high-quality tax experts can
usually cover both tax administrative litigation agency business and TAX. Therefore, we
expect the above situation to a lesser extent in the Big 4. This suggests the following hy-
pothesis:

Hypothesis 3 (H3). Ceteris paribus, the amendment of the Certified Public Accountant Act re-
duces the overall TAX% of large accounting firms, but to a lesser extent for the Big 4.

The total revenue of accounting firms is mainly composed of A&A revenue, TAX rev-
enue and MAS revenue. The new Certified Public Accountant Act has strengthened the
supervision of A&A and TAX of accounting firms. We posit that, A&A% and TAX% of
accounting firms will decline to an greater extent after the implementation of the amend-
ment of the Certified Public Accountant Act, and accounting firms MAS% will increase
due to the aforementioned situation and the strong growth of Taiwan’s management ad-
visory market. However, after the implementation of the new Certified Public Accountant
Act, the Big 4 rely heavily on their own financial resources to establish management ad-
visory companies in order to divest most of the MAS. Therefore, we posit that the imple-
mentation of the amendment of the Certified Public Accountant Act will give rise to a
decrease in the Big 4's MAS%. Accordingly, we therefore hypothesize:
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Hypothesis 4 (H4). Ceteris paribus, the amendment of the Certified Public Accountant Act in-
creased the overall MAS% of large accounting firms, but the MAS% of the Big 4 decreased.

3. Method
3.1. Theoretical Model

Yang, Tsai, and Fu [59] indicated that the operation of accounting firms is mainly
based on human resources, providing audit and non-audit services. Human resources are
divided into two main types: quality and quantity. Regarding the quality of human re-
sources, accounting practitioners form human capital to provide high-quality services
through professional education, training, and experiences accumulated from work. In the
case of quantity, partners lead professional accountants, such as managers, professional
in-charge accountants and assistants in providing A&A, TAX, and MAS, and charging
A&A, TAX and MAS service fees, and this is the source of accounting firms’ revenue.

Greene [60] noted that most current research employing production, cost, revenue,
and profit functions typically uses a flexible functional form because this form can facili-
tate the analysis of some complex characteristics of these functions, such as elasticities of
substitution and the effects of the second derivatives of the function, while these re-
strictions do not exist for log-linear models (i.e., Cobb—Douglas model). The most popular
flexible functional form is the translog model, which is often interpreted as a second—order
approximation to an unknown functional form. In addition, an approach commonly used
for estimating a multiple output and input production correspondence is to specify a
translog model [61,62]. The translog revenue function is a logarithmic second order ap-
proximation of the reduced form revenues function R (W, Z) where W is a vector of input
prices and Z a vector of output characteristics. The translog function is capable of repre-
senting varying levels of revenue elasticities [63]. Vessel level data for the Norwegian
whitefish fisheries for the period 1995-2007 is used to showcase the application of the
model [64]. Banker et al. [65] creatively studied the public accounting industry through
the translog revenue function. We set the translog revenue function for the public account-
ing industry, and established the revenue share model of various services as follows [66]:

3 3 2 1 3 3 1 3 3
lnr=a0+2ailnpi+Zﬂjlnhj+2yklnxk +§ZZ Inp; Inp, + EZZ Bim In hj In hyy,
i=1 j=1m=1

i=11=1

2 7 3 3 2
ZZZ nnx, inx, + zz&‘ulnpllnh +zzeiklnpilnxk 1)
1n=1

i=1 j= i=1 k=1

| =

3 2

+ZZ7TJR In hj In x;

j=1k=1

In Equation (1), a;, @y, Bj, Bjim, Yir Ykn Oij, Oik, Tji are parameter, r stands for the
revenue of accounting firms, p1stands for the average accounting and auditing price, p2
stands for the average tax services price, ps stands for the average management advisory
services price, hi stands for the average number of years of education, h2 stands for the
total employee training expenses, /3 stands for the average number of years of experience,
x1 stands for the total number of partner accountants, x2 stands for the total number of
professional accountants. Linear homogeneity in output prices implies that a proportion-
ate increase in all output prices must result in the same proportionate increase in total

revenue for given input levels. This imposes the following restrictions on (1):
3 3 3 2
Ya=1,)a;=0) 8= Z = @)
i i=1 i=1

Differentiate Inp; according to (1) and we can employ Shephard’s [67] Lemma to
obtain (0 r(*)/d p; = y;), we can derive the revenue share of each service as follows:
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3
"% = a +Zau Inp, +25if In b, +ZB“< In x,,fori = 1,2,3. 3)
i=1 i=1 i=1
In Equation (3), n% =p,y, /r =0Inr/0 Inp; stands for A&A%, 1% =p,y, /1 =
dInr/0dInp, stands for TAX% and 3% = psy; /r = d Inr/d In p; stands for MAS%.
The translog revenue model in (1) is then estimated together with the endogeneity
conditions represented in (3).

3.2. Data and Variables
3.2.1. Data Source and Sample Period

The annual pooling data used in this study was obtained from the “1989-2017 Survey
Report of Audit Firms in Taiwan” issued by Taiwan’s FSC of the Executive Yuan. While
the publication of this report was handled by the Ministry of Finance starting in 1989, the
FSC assumed responsibility for relevant survey work in 2004. The report’s goals include
the promotion of business modernization and the development of service industries in
keeping with government policies, the understanding of the business status and direc-
tions of accounting firms, the establishment of basic statistical data concerning accounting
firms, and the provision of this information as a basis for the government’s drafting of
relevant economic policies and as a reference for accounting firms. Due to the fact that the
new Certified Public Accountant Act mainly affects large accounting firms, only these
large accounting firms were selected as the sample of this study. Article 4 of Taiwan's
“Regulations Governing Approval of Accountants to Audit and Attest to the Financial
Reports of Public Companies” states that: “Those accountants performing the audit and
attestation of public enterprises’ financial reports, and those joint or corporate accounting
firms to which they belong, shall consist of at least three accountants, among whom, there
should be no fewer than two accountants holding at least three years of practice or actual
participation assisting in the implementation of attestation work, and there should be no
fewer than six audit assistants; and they must possess a common office location.” We used
this type of accounting firm as the standard for identifying large accounting firms in this
study and classified other accounting firms without public enterprise attestation income
as small/medium accounting firms.

To reflect the research variables and to maintain data integrity, this study conse-
quently selected a total of 29 fiscal years between 1989 and 2017 as the sample period and
discarded unreasonable observations, such as when an accounting firm has public offer-
ing income but is a sole proprietorship or has fewer than 3 partners. Otherwise, cases in
which data copying errors or omissions may have caused the data to be zero were dis-
carded; for instance, when a firm had income for an entire year, but the number of em-
ployees or partners was zero. This data deletion work ensured that the research data better
reflected the actual situation of accounting firms. Following the deletions, the data con-
sisted of 2210 observations (approximately 94.67% of all large accounting firm observa-
tions) covering 29 fiscal years.

3.2.2. Variable Definitions

In the theoretical model part, we explained the factors that affect the revenue of ac-
counting firms based on the revenue function in economic theory. However, in order to
explain whether the theory can explain the actual economic phenomenon, we verify it
through the data from Taiwan’s public accounting industry. Therefore, in this part, we
need to select the proxy variables according to the theoretical variables in the Theoretical
Model section.

As for the dependent variables of the study, we measured accounting firm total rev-
enue (r), including A&A revenue, TAX revenue, MAS revenue. The sum of the three rev-
enues is defined as the total revenue (REVENUE) [65]. The revenue function is derived
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from the profit maximization under the given firm’s technology; therefore, the revenue is
a function of the output price and input quantities [68].

In terms of independent variables, we used accounting firms A& A revenue, TAX rev-
enue and MAS revenue to account for the proportion of total revenue as accounting firms
A&A shares (A& A%), TAX shares (TAX%) and MAS shares (MAS%). In addition, we di-
vided accounting firms A&A revenue, TAX revenue, and MAS revenue by their respective
quantities to obtain the average A&A price (P_A&A), the average TAX price (P_TAX) and
the average MAS price (P_MAS) [65]. P_A&A, P_TAX and P_MAS are output prices of the
public accounting industry.

In terms of human resources, human resources are divided into two main types: qual-
ity and quantity. First, the quality of human resources measures the human capital accu-
mulated by accountants through professional education, training and experience. Profes-
sional education [69,70], training [71,72] and experience [72,73] affect the firm’s revenue
through audit quality. The proportion of the number of employees with different educa-
tional backgrounds to the total number of employees in accounting firms
(W1, Wy, W3, Wy, Ws), is multiplied by the average number of years of schooling to obtain
the qualification, and then the figures obtained are summed up to obtain the average num-
ber of years of education (EDUC). This study aimed to explore the impact of Taiwan’s
amendment of the Certified Public Accountant Act on large accounting firms. This con-
cept took accounting firms as a whole into account and, therefore, the total employee
training expenses (TRAIN) as the proxy variable was used for professional training. Prior
studies indicate a positive association between employee experience and job performance
[74]. In the auditing literature, some find a positive relationship between work experience
and performance of proprietorship audit firms [75,76]. Job performance has a significant
impact on the firm’s revenue [77]. Based on prior studies [75,76,78,79], this study includes
work experience of auditors (EXPER) to control its effects on revenue. After acquiring the
academic qualifications in accounting, most professionals enter their careers as assistants
in audit firms. They continue to learn and gain expertise through learning by doing. As
for the measurement of experience, the average years of experience for partners and pro-
fessional accountants are more than 10 years and 5-10 years, respectively [80]. After we
conducted interviews with large accounting firms, we summarized the average years of
working experience of partner accountants and professional accountants and calculated
them. The average years were about 20 years and 6 years, respectively. We multiply these
two figures by the proportion of the number of corresponding positions in the total num-
ber of employees (x4,x,), and then sum up the obtained figures to obtain the average num-
ber of years of experience (EXPER) as the proxy variable of “experience” [81]. Second, for
the measurement of the quantity of human resources, we used the total number of partner
accountants (PARTNERS) and the total number of professional accountants (PROFES-
SIONALS) as proxy variables. The aforementioned EDUC, TRAIN, EXPER, PARTNERS
and PROFESSIONALS are input quantities of the public accounting industry. A limitation
of the data is the lack of information on capital inputs. We do not consider capital inputs
in our analysis as they are believed to be of secondary importance [82]. Also, Texas Society
of Certified Public Accountants [83] national surveys of accounting practices larger than
$1 million in revenues indicate that rent, depreciation and occupancy costs amount to only
about 6.5% of net revenue, whereas human resource compensation accounts for about
75.0% of net revenue. To the extent that omitted capital input variables are positively cor-
related with the included labor input variables, the estimated coefficients of these labor
input variables are likely to be biased upward.

Taiwan promulgated the fully amended Certified Public Accountant Act on 26 De-
cember 2007, and we established the new Certified Public Accountant Act (CPA_ Act) as
a dummy variable. When its value is 1, it indicates the year after the implementation of
the amendment of Certified Public Accountant Act (including 2008); if its value is 0, it
means the year before the implementation of the amendment of the Certified Public Ac-
countant Act (including 2007), which was used to test the impact of the amendment of the
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Certified Public Accountant Act on the structure of the public accounting industry reve-
nue. In addition, since the extra-large accounting firms command a premium for both au-
dit and non-audit services [48,50,52], and most of the market shares of Taiwan listed com-
panies are occupied by Deloitte, KPMG, PWC, Ernst and Young. Big 4 is greatly influ-
enced by the new Certified Public Accountant Act. Therefore, we added a dummy varia-
ble, Big 4, which equals one if the firm is one of the big four firms. We bring together the
definitions of the above variables in Table 1.

Table 1. Variable definitions.

Variable
Til]z?ir:;(;al Proxy Variable Definition
. REVENUE Total revenue deﬂatt.ed. to year 2017, expressed in
million NT$
1% A&EA% Proportion of accounting and auditing revenue
2% TAX% Proportion of tax services revenue
3% MAS% Proportion of management advisory services revenue
p1 P_A&A Average accounting and auditing revenue
p2 P_TAX Average tax services revenue
p3 P_MAS Average management advisory services revenue
ha EDUC Employees’ average number of years of education
h2 TRAIN Employee training expenses
hs EXPER Employees’ average number of years of experience
x1 PARTNERS Number of partners
x2 PROFESSIONALS Number of professionals
CPA_ACT A dummy variable that equals one if the year is one of
the years before 2008, and 0 otherwise
BIG4 A dummy variable that equals one if the firm is one of

the Big four firms, and 0 otherwise

3.3. Estimation Model

Converted into the proxy variables through the theoretical variables mentioned
above, we specified a translog function to represent the correspondence between the total
revenue of public accounting firms, service prices, and human resource input. This rela-
tionship is mainly affected by factors such as CPA_ACT. As mentioned above, these vari-
ables may affect the firm’s service revenue share. Therefore, we used an annual pooling
data for estimation, and added Big 4 into the model. In doing so, this dummy variable was
used to investigate whether the new Certified Public Accountant Act will have different
effects on the Big 4 versus the non-Big 4. The translog revenue function in (1) can then be
rewritten as the following equations:

Model 1: Revenue function estimation formula
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In REVENUE = ag+ a; InP_A&A+ a, nP_.TAX + (1 — a; — ay) In P_MAS + B, In EDUC + B, In TRAIN
1
+ B3 In EXPER + vy, In PARTNERS + vy, In PROFESSIONALS + > a1, (In P_A&A)?

1 1 1 1
+ E a22 (1nPTAx)2 + E a33 (lnPMAs)z + E 811 (ln EDUC)Z + E 822 (ln TRAIN)Z

1 1 1
+5 Bss (In EXPER)? + = y1; (In PARTNERS)® + = Y5, (In PROFESSIONALS)?

+a;,InP_ARAInP_TAX + a3 In P_ARA In P_MAS + a,5 In P_TAX In P_MAS

+ B12 M EDUC InTRAIN + B3 In EDUC In EXPER + B,3 In TRAIN In EXPER

+ Y12 InPARTNERS In PROFESSIONAL + 8,1 In P_A&A In EDUC + &,, In P_A&A In TRAIN @)
+ 6,3 In P_A&A In EXPER 4+ 8,; In P_.TAX In EDUC + 8,, In P_TAX In TRAIN

+ 8,3 In P_TAX In EXPER + 85, In P_MAS In EDUC + 485, In P_MAS In TRAIN
+ 833 In P_MAS In EXPER + 04, In P_A&A In PARTNERS

+ 0., In P_A&A In PROFESSIONALS + 0, In PryxIln PARTNERS

+ 0y, In PryxIn PROFESSIONALS + 034 In Pysg5ln PARTNERS

+ 03, In Pyysln PROFESSIONALS + myy In EDUC In PARTNERS

+ 1y, INEDUC In PROFESSIONALS + 1y, In TRAIN In PARTNERS

+ Ty, In TRAIN In PROFESSIONALS + i34 In EXPER In PARTNERS

+ T3, In EXPERR In PROFESSIONALS + ¢, CPAycr + @, BIGA + @5 CPA,-rBIG4

Based on the revenue share Equation (3), the translog revenue function in Equation
(4), and the proxy variables of the empirical data, the estimated models of the revenue
share functions of the public accounting industry in this study can be expressed as follows:
Model 2: A&A% function estimation formula:

A&A% = a, + ay,In P_A&A + ay, In P_TAX + ay5 In P_MAS + 8,, In EDUC + 8,, In TRAIN
+ 8,5 In EXPER + 0,, In PARTNERS+0,, In PROFESSIONALS + ¢, CPA_ACT + ¢, BIG4  (5)
+ @3 CPA_ACT BIG4

Model 3: TAX% function estimation formula:

TAX% = a, + ayyln P_TAX + ay, In P_A&A + a3 In P_MAS + 8,, In EDUC + 85, In TRAIN
+ 8,5 In EXPER + 0, In PARTNERS+0,, In PROFESSIONALS + ¢, CPA_ACT + ¢, BIG4  (6)
+ @3 CPA_ACT BIG4

Model 4: MAS% function estimation formula:

MAS% = az + a33ln P_MAS + a3 In P_A&A + a3 In P_TAX + 85, In EDUC + 83, In TRAIN
+ 833 In EXPER + 03, In PARTNERS+05, In PROFESSIONALS + ¢, CPA_ACT + ¢, BIG4  (7)
+ @3 CPA_ACT BIG4

A&EA%, TAX% and MAS% represent the revenue shares (1;% in (3)) of the three out-
put services.

Based on the translog revenue function in Equation (4), and the proxy variables of
the empirical data, the average partial effect (APE) of different variables in this study on
REVENUE can be expressed as follows:

The APE of P_A&A on REVENUE:

0 In REVENUE /0 In P_A&A
=@, + @y, In P_A&A + @, In P_TAX + @;3 In P_MAS + &,, In EDUC + &,, In TRAIN (8)
+ 8,3 N EXPER + 0, In PARTNERS + 8,, In PROFESSIONALS

The APE of P_TAX on REVENUE:

8 In REVENUE /@ In P_TAX
=@, + @y, In P_TAX + Q,, In P_A&A + Q3 In P_.MAS + §,, In EDUC + §,, In TRAIN )
+ 8,3 In EXPER + 8,, In PARTNERS + 8,, In PROFESSIONALS

The APE of P_MAS on REVENUE




Sustainability 2021, 13, 1229 11 of 23

0 In REVENUE /@ In P_MAS
= (1—@; — @,) + Q33 In P_MAS + @;5 In P_A&A + @3 In P_TAX + &5, In EDUC (10)
+ 83, INTRAIN + 835 In EXPER + 05, In PARTNERS + 85, In PROFESSIONALS

The APE of EDUC on REVENUE:

d In REVENUE/d In EDUC
=By + P11 IMEDUC + By, M TRAIN + By3 In EXPER + 8,1 In P_A&A + §,, In P_TAX (11)
+ &5, In P_MSAS + #,, In PARTNERS + T,, In PROFESSIONALS

The APE of TRAIN on REVENUE:

9 In REVENUE/d In TRAIN
=B, + B,y INTRAIN + By, N EDUC + B,3 In EXPER + §,, In P_A&A + §,, In P_TAX (12)
+ 85, In P_MSAS + T, In PARTNERS + ®,, In PROFESSIONALS

The APE of EXPER on REVENUE:

9 In REVENUE/d In EXPER
= B3 + B33 N EXPER + B3 INEDUC + B,3 INTRAIN + 8,5 In P_A&A + 8,5 In P_TAX (13)
+ 8,5 In P_MSAS + T3, In PARTNERS + 3, In PROFESSIONALS

The APE of PARTNERS on REVENUE:

0 In REVENUE /@ In PARTNERRS
=9, + V11 In PARTNERS + V,, In PROFESSIONALS + 0,, InP_A&A + 6,, nP_TAX  (14)
+ 83, In P_MAS + #;; In EDUC + #®,, In TRAIN + T3, In EXPER

The APE of PROFESSIONALS on REVENUE:

d In REVENUE /0 In PROFESSIONALS
=9, + V., In PROFESSIONALS + ¥, In PARTNERS + 0,, InP_A&A + 0,, nP_TAX  (15)
+ 833 In P_MAS + #®,, In EDUC + T,, In TRAIN + T3, In EXPER

4. Results
4.1. Descriptive Statistics and Correlation Matrix

Descriptive statistics of sample data in Table 2 show that the median of all variables
related to size was far below the mean, thus indicating that the data was skewed to the
right. High standard deviation indicates that there were big differences between Big 4 and
non-Big 4 among large accounting firms in Taiwan in terms of size and composition. In
terms of human capital, there were small differences between the educational background
(EDUC) and years of experience (EXPER) of employees from different large accounting
firms. Meanwhile, the investment of large accounting firms in training (TRAIN) generally
accounted for a low proportion of total revenue (REVENUE).



Sustainability 2021, 13, 1229 12 of 23

Table 2. Descriptive statistics.

1989-2017 (N = 2210)

Variables Mean Std. Dev. Minimum Median Maximum
REVENUE NT$117.00 NT$530.00 NT$0.01 NT$23.32 NT$7510.00
P _AGA NT$0.12 NT$0.14 NT$0.01 NT$0.09 NT$3.08
P TAX NT$0.09 NT$0.20 NT$0.01 NT$0.07 NT$8.00
P_MAS NT$0.04 NT$0.12 NT$0.01 NT$0.02 NT$2.96
EDUC 15.29 0.95 4.94 15.39 20.33
TRAIN NT$0.91 NT$4.79 NT$0.00 NT$0.06  NT$59.89
EXPER 33.78 3.72 26.46 33.00 50.83
PARTNERS 7.09 12.67 3 4 160
PROFESSIONALS 69.58 228.79 6 22 3071
A&A% 32.73 15.36 0.21 30.76 94.00
TAX% 49.22 17.72 0.34 49.86 98.01
MAS% 18.07 14.73 0.02 12.99 82.80

The variable REVENUE, A&A, TAX, MAS and TRAIN units in this table are NT$ million.

Descriptive statistics of accounting service revenue show that from the years of 1989
to 2017, A& A was the highest average price business among large accounting firms, fol-
lowed by TAX and MAS respectively. TAX generated 49.22% of the total revenue, the
highest revenue share among large accounting firms. Meanwhile, A&A% and MAS%
were 32.73% and 18.07%, respectively.

Pearson and Spearman correlations between average service mix, the big four and
the amendment of Certified Public Accountant Act variables over the 29 years are pre-
sented in Table 3. A&A%, TAX% and MAS% were significantly negatively correlated, as
they were respectively referred to as part of the net revenue. A&A% had a significant pos-
itive correlation with the Big 4, the correlation coefficient between TAX% and Big 4 was
significantly negative, and the correlation coefficient between MAS% and the Big 4 was
significantly positive in Spearman correlation. This suggests that the Big 4 relies less on
tax services and more on accounting, auditing and management advisory services to gen-
erate revenue.

At the same time, CPA_ACT was significantly negatively correlated with A&A%,
CPA_ACT was negatively correlated with TAX% (but not significantly), CPA_ACT and
MAS% were positively correlated (but not significantly) in the Spearman correlation. In
addition, CPA_ACT and MAS% were significantly positively correlated in Pearson corre-
lation. Based on this, we assume that before the implementation of the new Certified Pub-
lic Accountant Act, large accounting firms had higher A&A% and lower MAS%. In con-
trast, after the implementation of the new Certified Public Accountant Act, A&A% de-
creased and MAS% increased.

Table 3. Spearman/Pearson correlation coefficient table (p-values in parentheses).

A&A% TAX% MAS% BIG4 CPA_ACT
A&A% 1.000 -0.567 -0.170 0.286 -0.054
(0.000) (0.000) (0.000) (0.012)
TAX% -0.621 1.000 -0.601 -0.268 -0.011
(0.000) (0.000) (0.000) (0.598)
MAS% -0.281 -0.570 1.000 0.042 0.034
(0.000) (0.000) (0.050) (0.114)
BIG4 0.314 -0.255 -0.016 1.000 -0.026
(0.000) (0.000) (0.458) (0.219)
CPA_ACT ~0.530 -0.012 0.070 ~0.026 1.000

(0.013) (0.566) (0.001) (0.219)
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Note: 1. Bold values denote statistical significance at the p <0.05 level; 2. Table 3 reports correla-
tions between main variables. The upper triangle is the Spearman correlation coefficient, and the
lower triangle is the Pearson correlation coefficient.

4.2. The Impact of the Amendment of the Certified Public Accountant Act on the Revenue of
Large Accounting Firms and Each Revenue Share

This study mainly analyzes the impact of Taiwan’s new Certified Public Accountant
Act on the revenue, A&A%, TAX%, and MAS% of large accounting firms. Taking 2008
when the new Certified Public Accountant Act took effect as the boundary, through the
Chow Test to analyze the revenue, A&A%, TAX%, and MAS% of large accounting firms,
the F statistics were 8.69, 8.59, 3.56 and 2.54, respectively. The rejection of the null hypoth-
esis at a significant level of 10% indicates that the new Certified Public Accountant Act
would have an impact on revenue, A&A%, TAX%, and MAS%. Therefore, this study puts
CAP_ACT as a dummy variable into the model to further analyze its influence on each
function.

4.3. Paired Sample t-Test of Average Revenue Share before and after the Implementation of the
New Certified Public Accountant Act

Table 4 shows the t-test results of the paired samples of the averages of A&A%,
TAX%, and MAS% before and after the implementation of the new Certified Public Ac-
countant Act with 2008 as the cut-off point. As shown in Table 4, the average A&A% of
Taiwan’s large accounting firms from 1989 to 2007 was 35.36%, while this value dropped
t0 30.32% from 2008 to 2017, and the difference is statistically significant. At the same time,
Table 4 also shows that the average MAS% of Taiwan’s large accounting firms had in-
creased from 15.81% in 19892007 to 20.28% in 2008-2017, and the difference is statistically
significant. This shows that after the implementation of the new Certified Public Account-
ant Act, accounting firms generally reduced the proportion of A&A cases and increased
the proportion of MAS cases. This result is consistent with our research hypothesis. Table
4 also shows that TAX% increased slightly after the implementation of the new Certified
Public Accountant Act, but this result is not statistically significant.

Table 4. Paired sample t-test of average revenue share.

Variables Year Mean Difference p-Value

1989-2007 35.36

A&A% -5.04 0.000
2008-2017 30.32
1989-2007 48.83

o,

TAX% 2008-2017 49.40 057 0650
1989-2007 15.81

MAS% 4.47 0.000
2008-2017 20.28

Note: 2. Bold values denote statistical significance at the p <0.05 level.

4.4. Estimation Results of Revenue Function and Revenue Share Function of Large Accounting
Firms
4.4.1. The Revenue Function

In Table 5, we present the parameter estimates and test results for the revenue func-
tion. We adopted a more flexible translog format instead of the simpler Cobb-Douglas
(log-linear) format. In order to evaluate whether the translog form could provide an ap-
propriate representation of the revenue function, we tested whether the following condi-
tions in (4) are met:

a;; = ﬁ]m =Ykn = 6ij = gik = Tl'jk = 0 forall i, l,j,m = 1,2,3; k,n = 1,2 (16)
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Table 5. Estimation of translog revenue function of large accounting firms over 1989-2017.

Variables Estlemat Prob Variables Estlemat Prob
Intercept -217.93 0.000 (INPARTNERS)? 0.08 0.426
InP_A&A 0.98 0.703 (INPROFESSIONAL)? 0.03 0.232
InP_TAX 272 0371  (InP_A&A)(InP_TAX)  -0.02  0.696
InP_MAS -2.70 0.741 (InP_A&A)(InP_MAYS) -0.02 0.767
InEDUC 63.64 0.000 (InP_TAX)(InP_MAS) 0.01 0.887
INTRAIN 072 0050  (InEDUC)(InTRAIN)  -0.29  0.011
InEXPER 7145 0000  (InEDUC)(InEXPER)  -16.88  0.000
InPARTNERS 9.05 0039  (InTRAIN)(InEXPER)  0.08  0.086
(INPARTNERS)(InPROFES
InPROFESSIONAL -1.97 0.271 SIONAL) -0.21 0.011
(INP_A&A)? -0.03 0299  (InP_A&A)InEDUC) 002  0.980
(InP_TAX)? 000 0905  (InP_A&A)(InTRAIN)  -0.01  0.504
(InP_MAS)? 000 0808  (InP_A&A)InEXPER)  0.00  0.991
(InNEDUCY)? -0.80 0102  (InP_TAX)InEDUC)  -0.14  0.895
(InTRAIN)?2 0.01 0.000 (InP_TAX)(InTRAIN) -0.02 0.114
(InEXPER)? -3.48 0.019 (InP_TAX)(InEXPER) -0.39 0.473

(InP_MAS)(InEDUC) 052 0416 (InEDUC)(InPARTNERS) -2.12  0.084
(INEDUC)(InPROFESSION
AL)
(InP_MAS)(InEXPER) 044  0.104 (InTRAIN)(InPARTNERS) 001  0.609
(InP_A&A)(InPARTNE (INTRAIN)(InPROFESSIO

(InP_MAS)(InTRAIN)  0.00  0.523 176  0.000

RS) 0.11 0.323 NAL) 0.00 0.560
(InP_A&A)(InPROFES
0.00 . ER -0. 91
SIONAL) 0.979 (InEXPER)(InNPARTNERS) 0.08 0.910
(InP_TAX)(InPARTNE (INEXPER)(InPROFESSIO
-0. . -0. 01
RS) 0.22 0.096 NAL) 0.69 0.015
(InP_TAX)(InPROFESS
JONAL) 0.03 0.646 CPA_ACT 0.50 0.000
(IHP—MASI;S?PARTNE ~0.05 0474 BIG4 014 0540
(InP_MAS)(InPROFESS
JONAL) 0.04 0.300 CPA_ACTBIG4 0.32 0.320
Adjusted R-squared 0.63
System degrees of 2210
freedom

Test of log—linear specification (HO: @y = Bjm = Yin = 8ij = Oy = mj, = 0foralli, 1, j,m =
1,2,3; k,n=1,2.):
F-statistic 9.70
Significance level 0.000

Note: 3. Bold values denote statistical significance at the p <0.05 level.

The detected F statistical value was 9.70, as listed in Table 5, which significantly re-
jected the null hypothesis of log-linear specification. In other words, this suggests that the
translog model is more suitable for analyzing the revenue function of accounting firms
than the Cobb-Douglas model.

4.4.2. Total Revenue
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Column (I) of Table 6 shows the APE of different variables in this study on REVE-
NUE. It can be seen from Table 6 that the APE of CAP_ACT to the total revenue of large
accounting firms was positive and significant. At the same time, Table 5 shows that the
estimated value of the CAP_ACT coefficient was significantly positive in the revenue func-
tion equation. These results showed that the new Certified Public Accountant Act in-
creased the revenue of large accounting firms. We believe this might have been mainly
due to the positive impact of the new Certified Public Accountant Act on the revenue of
accounting firms by relaxation of the scope of accountants’ practice. Furthermore, from
Table 6, it can be seen that the APE of CAP_ACT on Big 4 revenue was 0.82 and significant,
which is greater than 0.50 for non-Big 4, thereby, indicating that the impact of the new
Certified Public Accountant Act on accounting firms’ will increase revenue to a greater
extent for Big 4. This is because Big 4 was occupying most of the market share, and Big 4
commanded more than proportionate revenue from their services relative to the other ac-
counting firms. This verified Hypothesis 1.

4.4.3. Revenue Shares

In columns (1), (IIT) and (IV) of Table 6, we obtained the APE of CPA_ACT for A& A%,
TAX% and MAS% of large accounting firms. (When we delete the dummy variable Big 4
in Model 1-4, the results represented by the coefficient estimate and APE of CPA_ACT are
very similar to those reported in Tables 5-9, we do not present these results here.)

Table 6. Average partial effect (APE) between variables.

() REVENUE (II) A&A%/100 (III) TAX%/100 (IV) MAS%/100

APE Mean F-Value Mean F-Value Mean F-Value Mean F-Value
P _AAA 048 197 1394 71343 -10.19 249.82 -3.72 4534
P TAX 022 438 -456 5807 646 7643 -214 1143
P_MAS -30.56 239 -256 5473 -6.60 23754 9.23 632.05
EDUC 0.70 3420 13.11 1605 -7.66 359 -5.48 2.50
TRAIN 0.00 641 -0.08 1.76 0.07 0.84 0.02 0.05
EXPER -8.16 443 3.30 1.33 1012 817 -13.36 19.35
PARTNERS 1.13 3734 498 3957 1.86 3.60 -6.94 68.39
PROFESSIONAL 017 693 0.68 408 -026 039 -0.50 1.96
BIG4:
When CPA_ACT=0 0.14 3.25 -10.44 7.59
When CPA_ACT=1 047 0.80 3.87 145 -6.07 8.75 2.72 645
CPA_ACT:
When BIG4=0 0.50 -1.41 -0.53 1.84
34.52 1.68 0.61 2.99
When BIG4 =1 0.82 -0.80 3.84 -3.03

Note: 4. Bold values denote statistical significance at the p <0.05 level.
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Table 7. Estimation of A&A% function of large accounting firms over 1989-2017.

an A&,EA%/lOO Estimate Prob
Variables
InP_A&A -107.30 0.000
(InP_A&A)? 13.94 0.000
(InP_A&A)(InP_TAX) -4.56 0.000
(InP_A&A)(InP_MAS) -2.56 0.000
(InP_A&A)(InEDUC) 13.11 0.000
(InP_A&A)(InTRAIN) -0.08 0.185
(InP_A&A)(InEXPER) 3.30 0.250
(InP_A&A)(InPARTNERS) 4.98 0.000
(InP_A&A)(InPROFESSIONAL) 0.68 0.043
CPA_ACT -1.41 0.068
BIG4 3.25 0.108
CPA_ACTBIG4 0.62 0.856
Adjusted R-squared 0.63
System degrees of freedom 2210

Test of log-linear specification (HO: ay = Bjm = Vin = 6;j = Oj = mj = 0forall i, [,j,m =
1,2,3; k,n=12.):
F-statistic 9.70
Significance level 0.000

Note: 5. Bold values denote statistical significance at the p <0.05 level.

Table 8. Estimation of TAX% function of large accounting firms over 1989-2017.

(ITT) TAX%/100

Variables Estimate Prob
InP_TAX 140.98 0.000
(InP_TAX)?2 6.46 0.000
(InP_A&A)(InP_TAX) -10.19 0.000
(InP_TAX)(InP_MAS) -6.60 0.000
(InP_TAX)(InEDUC) -7.66 0.058
(InP_TAX)(InTRAIN) 0.07 0.360
(InP_TAX)(InEXPER) 10.12 0.004
(InP_TAX)(InNPARTNERS) 1.86 0.058
(InP_TAX)(InPROFESSIONAL) -0.26 0.535
CPA_ACT -0.53 0.578
BIG4 -10.44 0.000
CPA_ACTBIG4 4.37 0.298
Adjusted R-squared 0.63
System degrees of freedom 2210

Test of log-linear specification (HO: ay = Bjm = Vin = 6;j = Oj = mj = 0forall i, [,j,m =
1,2,3; k,n=1,2):
F-statistic 9.70
Significance level 0.000
Note: 6. Bold values denote statistical significance at the p <0.05 level.
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Table 9. Estimation of MAS% function of large accounting firms over 1989-2017.

av MAS%MOO Estimate Prob
Variables
InP_MAS 68.21 0.000
(InP_MAS)? 9.23 0.000
(InP_A&A)(InP_MAS) -3.72 0.000
(InP_TAX)(InP_MAS) -2.14 0.001
(InP_MAS)(InEDUC) -5.48 0.114
(InP_MAS)(InTRAIN) 0.02 0.817
(InP_MAS)(InEXPER) -13.36 0.000
(InP_MAS)(InPARTNERS) -6.94 0.000
(InP_MAS)(InPROFESSIONAL) -0.50 0.162
CPA_ACT 1.84 0.025
BIG4 7.59 0.000
CPA_ACTBIG4 -4.87 0.177
Adjusted R-squared 0.63
System degrees of freedom 2210

Test of log-linear specification (HO: ay = Bjm = Yin = 0;j = Oy = mj = 0foralli,[,j,m =
1,2,3; k,n=1,2.):
F—statistic 9.70
Significance level 0.000

Note: 7. Bold values denote statistical significance at the p <0.05 level.

In column (II) of Table 6, the APE of CAP_ACT was negative and significant for ac-
counting firms A&A%, while in Table 7, the estimated value of CAP_ACT coefficient was
significantly negative in the A&A revenue share equation. This shows that the new Certi-
fied Public Accountant Act reduced the A&A% of accounting firms. The possible reason
is that the new Certified Public Accountant Act strengthened the supervision of A&A by
the regulatory authorities, thus making accounting firms more cautious in providing
A&A. In addition, we found that the APE of CAP_ACT for the Big 4's A&A% is -0.80,
which was greater than-1.41 of non-Big 4. This shows that the implementation of the new
Certified Public Accountant Act had a greater impact on the reduction of non-Big 4’s
A&EA% than Big 4's A&A%. For a long time, the Big 4 had rich experience in A&A, good
standardization, and a strong ability to put pressure on supervision. Therefore, the new
Certified Public Accountant Act had a relatively limited effect on the reduction of Big 4's
A&EA%. All of the above verified Hypothesis 2 of this study.

In Table 8, the estimated value of the CAP_ACT coefficient was negative in the TAX
revenue share equation, which means that CAP_ACT reduced the TAX% of accounting
firms. The new Certified Public Accountant Act stipulates that accountants can act as
agents of tax administrative litigation. Since acting as agents of tax cases can obtain more
revenue, accounting firms generally tend to allow more tax experts to act as agents of tax
cases, thus reducing the proportion of TAX cases accepted. In addition, the empirical re-
sults also showed that the APE of CAP_ACT to the Big 4’s TAX% was 3.84, which is in-
consistent with our hypothesis, and since the above statistical results were not significant,
hypothesis 3 could not be verified.

As can be seen from Table 6, the APE of CAP_ACT to MAS% of the non-Big 4 is 1.84,
and the APE of CAP_ACT to MAS% of the Big 4 is -3.03 and significant, and in Table 9,
the estimated coefficient value of CAP_ACT was significantly positive in the MAS revenue
share equation. Meanwhile, in Table 4, the MAS% rose from 15.81% to 20.28% after the
implementation of the new Certified Public Accountant Act. These results indicate that
the implementation of the new Certified Public Accountant Act increased the overall
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MAS% of accounting firms, but for the Big 4, the MAS% would decrease. After the imple-
mentation of the new Certified Public Accountant Act, the demand for the management
advisory market in Taiwan gradually expanded. In order to meet the huge market de-
mand for management advisory services, and to obtain more revenue in the high-value-
added management advisory market, accounting firms generally increased the propor-
tion of MAS cases. At the same time, the Big 4 successively set up management advisory
companies to engage in management advisory business, thus stripping out most of the
original MAS. Therefore, the new Certified Public Accountant Act would lead to the de-
crease of MAS% of the Big 4. All of the above verified hypothesis 4 proposed in this study.

5. Additional Analyses

In addition to testing the APE of CAP_ACT on the revenue and revenue share of ac-
counting firms, this section also provides additional analysis to investigate the impact of
A&A, TAX, MAS price, human resources, and the Big 4 on the total revenue and revenue
share.

5.1. Big 4

Table 6 indicates that, the APE of the Big 4 to TAX% was negative and significant.
However, after the implementation of the new Certified Public Accountant Act, its APE
for TAX% rose from —10.44 to —6.07. This suggest that the Big 4 rely less on TAX to gener-
ate revenue, but it is worth noting that the Big 4 have increased their dependence on TAX
to further generate revenue after the implementation of the amendment of Certified Public
Accountant Act. At the same time, Table 6 also depicts that the Big 4's APE to MAS% was
positive and significant. After the implementation of the new Certified Public Accountant
Act, their APE to MAS% dropped from 7.59 to 2.72. This indicates that when compared
with TAX, the Big 4 generated more revenue with MAS, which is considered consistent
with the previous research results [65]. Still, the Big 4 reduced their dependence on MAS
after the implementation of the amendment of Certified Public Accountant Act. This is
consistent with the interpretation that the coefficient estimates of the Big 4 in the TAX%
equation and the MAS% equation in Table 8 and Table 9 were significantly negative and
significantly positive, respectively.

We believe that the possible reason for this might have been due to the brand effect.
That is because the Big 4 had a positive effect on MAS%. However, after the amendment,
the Big 4 set up management advisory companies to divest most MAS, so the positive
effect was reduced to a lesser extent after the implementation of the amendment of the
Certified Public Accountant Act.

Table 6 also shows that the Big 4 relied more on accounting and auditing to generate
revenue both before and after the new Certified Public Accountant Act, but the results
were not significant.

5.2. Prices of Accounting and Auditing (A&A), Tax Services (TAX) and Management Advisory
Services (MAS)

As can be seen from Table 6, APE of A& A price to REVENUE and A&A% was positive
and statistically significant. This indicates that the price increase of A&A would lead to
the increase of A&A revenue share and total revenue. The APE of TAX price to REVENUE
and TAX% was positive and statistically significant. This indicates that the increase of
TAX price would result in the increase of TAX revenue share and total revenue.

However, according to the results given in Table 6, the increase of MAS price would
lead to the decrease of total revenue. Through further analysis, we found that although
the increase of MAS price could increase MAS%, it also reduced A&A% and TAX%. How-
ever, as shown in Table 2, the average price of A&A and TAX was much higher than that
of MAS, so the increase of MAS price reduced the total revenue of accounting firms.



Sustainability 2021, 13, 1229

19 of 23

Here, our advice to the competent authorities of the public accounting industry and
accounting firms is that firms should not easily raise the MAS price. Considering the his-
torical trend, we found that it is not conducive to the long-term development of account-
ing firms. At the same time, accounting firms could raise the price of A&A and TAX ap-
propriately, so as to increase the total revenue of firms.

5.3. Human Resources

Yang, Tsai, and Fu [59] indicated that accounting firms provide services with human
resources as the core. Table 6 shows that in terms of the quality of human resources,
EDUC’s APE for REVENUE and A&A% are positive and significant. This indicates that
the investment of large accounting firms on employees with high education backgrounds
had a positive effect on the total revenue. However, we found that the APE of TRAIN to
REVENUE was 0, which means that firms’ investment in employee training did not pro-
mote firms. This partly explains why accounting firms generally only maintained a low
proportion of profits to invest in employee training. In addition, we also found, as can be
seen from Table 6, that EXPER’s APE for REVENUE is negative and significant, indicating
that firms’ absorption of highly experienced employees will reduce firms’ overall revenue,
which is inconsistent with theory.

Furthermore, after the analyses of the above results, we believe that the main reason
for this might have been the fact that a person’s learning ability has a great relationship
with innateness. Education level can directly reflect a person’s learning ability. These fac-
tors of educational background and ability directly influence occupational attainment [1],
and employees with strong learning abilities tend to have stronger work abilities and
work efficiency, which can effectively increase the total revenue of accounting firms.
However, the training status and experience of employees are acquired, and investing
more training costs for employees does not mean that the training objectives would be
achieved. At the same time, firms invest large sums of money to absorb employees with
rich experience, and yet it is difficult to guarantee that employees’ years of employment
are directly proportional to their work capabilities. Therefore, the investment in TRAIN
and EXPER would be less cost-effective.

In terms of the quantity of human resources, whether it is PARTNERS or PROFES-
SIONALS, the increase in the number of employees will increase the total revenue of firms,
which is consistent with previous research results [81].

6. Conclusions and Discussion

We used the translog revenue function and revenue share functions to estimate the
impact of Taiwan’s amendment of Certified Public Accountant Act in 2007 on large ac-
counting firms, and discussed the relationship between independent variables such as ac-
counting and auditing (A&A) price, tax services (TAX) price, management advisory ser-
vices (MAS) price, human resources, the big four accounting firms (Big 4) and a dependent
variable of the total revenue (REVENUE) through the average partial effect (APE). This
study used an annual pooling data of large accounting firms from the year of 1989 to the
year of 2007. This was to undertake an empirical analysis of accounting firms.

The empirical results show that the implementation of the amended Certified Public
Accountant Act had a positive effect on the revenue of large accounting firms, and this
positive effect was greater for the Big 4, i.e., legal changes enhanced the sustainability of
accounting firms’ revenue. Meanwhile, the amendment of Certified Public Accountant
Act reduced the overall Accounting and Auditing shares (A&A%) of large accounting
firms, especially with the Big 4. The amendment of the Certified Public Accountant Act
increased the overall management advisory services shares (MAS%) of large accounting
firms, but the MAS% of the Big 4 decreased.

Additional analyses indicate that the Big 4 relied less on tax services and more on
management advisory services, accounting, and auditing to generate revenue. In addition,
the increase in the prices of A&A and TAX would lead to an increase in the total revenue
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of accounting firms, and the increase in the price of MAS would result in a decrease in the
total revenue. Revenue is equal to the price multiplied by the quantity. The key to the
relationship between revenue and price lies in the size of the elasticity. If it is elastic, rais-
ing the price will lead to a decrease in revenue. As shown in Table 6, the average MAS
price (P_MAS) obtained in this study is elastic. Therefore, we suggest that it is necessary
for accounting policymakers to supervise those accounting firms not to increase the MAS
price easily, so as further to enable the firms to benefit from long-term developments.
Specifically, regulators can try to set a maximum increase limit on the P_MAS of account-
ing firms, and convey to partners the important information that the increase of P_MAS
is elastic.

Our analysis of APE also showed that in terms of human resources, the investment
of accounting firms in the number of employees is positively related to the total revenue,
which might result from larger firms with greater revenue needing more employees. At
the same time, firms would increase their total revenue by hiring more highly-educated
employees. In addition, according to the additional analyses, we suggest that manage-
ment should take into account the investment of human resources. To be specific, firms
should hire more employees to promote improved operations, and it is necessary to re-
cruit more employees with high educational backgrounds in the process of recruiting em-
ployees to improve the overall quality of the firm’s human resources. We also suggest that
when an accounting firm has insufficient funds, if the firm urgently needs to invest in
human resources at this time, then it should be more inclined to recruit employees with
highly educated backgrounds rather than just prefer employees with more experience.
We also discourage excessive investment in employee training, especially when an ac-
counting firm has insufficient funds. It is also important to note that, regulators, clients,
creditors and other stakeholders should have a clearer understanding of the increase in
the revenue of accounting firms after the amendment of the Certified Public Accountant
Act. The amendment of the Act has a great promotional effect on the improvement of the
revenue of accounting firms, that is, after the amendment of the Certified Public Account-
ant Act, the revenue of accounting firms generally improved. Therefore, in this circum-
stance, stakeholders such as regulators, clients, creditors, etc., should pay special attention
to a small part of accounting firms whose revenue may decline, and these firms are likely
to have a major adverse situation in their operating conditions. What needs to be noted
by stakeholders is that accounting firms with poor operation have greater incentives to
lose audit independence in order to obtain revenue. Therefore, the regulators should
strengthen the supervision of audit independence of accounting firms with reduced rev-
enue under the background of the amendment of accounting law, and the clients should
pay attention to the reputation risk and litigation risk that may be caused by entrusting
their business to this type of accounting firm for audits (e.g., the major negative impact of
the collapse of Andersen on their clients). In addition, it is necessary for the creditors to
add necessary insurance clauses in their contracts.

The public accounting industry is closely related to the development of enterprises
and to the economy, and revenue directly affects the survival and development of ac-
counting firms. As far as we know, there are only two research studies in the literature
that have discussed the impact of the amendment of accounting laws in the past, and there
isno literature discussing the impact of the amendment of the Certified Public Accountant
Act on the revenue of accounting firms; therefore, this study fills the gap in the research.
We apply translog revenue function and revenue share functions to the impact of the
amendment of accounting law on the public accounting industry, and point out the effect
of the amendment of Taiwan’s Certified Public Accountant Act on the revenue and reve-
nue share of large accounting firms. Our research results will give accounting firms, ac-
counting policymakers, and other stakeholders more to consider concerning the amend-
ment of the Act. At the policy formulation level in particular, the policy formulation de-
partment of the public accounting industry can use our research results as a reference for
further improvement of the Act.
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In the future, researchers may be able to obtain more information about the training
and employee experience inputs of accounting firms, so that they can more accurately
analyze the impact of those inputs. Another limitation of this study is that we were unable
to obtain the accurate results of the Certified Public Accountant Act on the TAX of large
accounting firms. This will be another area for future research.
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