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Abstract—The improvement of internal control quality is the key I.  THEORETICAL BACKGROUND
to the promotion of enterprises’management effectiveness. There .
are large amounts of related literatures about the relationship Observing the development of rules ofthe relevant

between the enterprises’ informatization and internal control. ~ Professional organizations worldwidein the field ofinformation

Regrettably, the empirical study of this relationship is too scarce. ~Systems’ application on internal control,the Institute of Internal
First of all, based on the principle of sustainable development,the Auditors (IIA) published “System Control and Audit” report in
author did some researches on the theoretical background, which 1977, which is the first report on internal control framework
related to the concept of enterprises’ informatization and internal ~ associated with information technology in history, focusing on
control. Admittedly, this articleused the empirical method to  information technology and business process, and risks with
explore the influence of informatization on the progression of business automation applications. The report's content provides
internal control quality, which is basedon the data between 2009 g feasible direction to conduct control and audit by using
and 2010 of the listed companies. According to the result of the nformation technology. In 2001, American Institute of
study, it can be concluded thatthe companies disclosed Certified Public Accountants (AICPA) issued “The
informatization voluntarilywould obtain the higher effectively announcement of auditing standards no. 94 - impacts of
and efficiently internal control. Moreover, this article further  intormation technology on auditors’ consideration of internal
discusses the relationship between the capital investments of o) in the audit of financial statements”. The announcement
informatization and thg qual_lty of internal control. Hence,it is particularly analyzes the high possibility thatapplicationsof
concluded thatthe quality of internal controlcannot be promoted information technology in the organization are likely to have a
immediately through the capital investment on informatization. L . -
significant impact on the COSO reports. Information

Keywords-internal  control;  informatization  disclosure; technology has posed great challenge to the traditional way of
informatization capital investment business, making the internal risk control present a new content
and developing trend.Brad and Vandervelde (2007) apply

I.  INTRODUCTION COBIT framework in internal control and information system

With the rapid development of information technology, theduditing from practice perspective; studies have found that

progression of enterprises’ informatization is inevitable and”©OBIT framework predicts the auditors’ actions in this field,
undeniable. There is little doubt that human society has alreag)‘d points out that the invention of a general theory of internal

stepped into the information society and knowledge econom§Pnirol so as to adapt to the information technology based on
era. The application of modern information technology ha$&©BIT is the trend of the times. Marten and Johnson (2006)

penetrated all industries of the national economy and soci§Pound the advantage of using COBIT for IT governance, and

advance, which is in the aspects of politics, economy an?tate that using COBIT for IT governance is the direction of

culture. In the grand goal of building a well-off society in an'Uturé study. Stoel and Muhanna (2011) study the IT
all-round way in 2020, Chinese government expncmytechnologys impact on corporate profitability and enterprise

emphasize “increase informatization level greatly" and "adherddlue when it is applied to the internal control, and the results

to way of the new industrialization with Chinese characteristicS"OW that enterprises applying IT technology to implement
informatization, urbanization and agricultural modernization“ntérmal control possess significantly higher profitability and
are the strategic targets of China’s informatization constructicf't€rPrise value than those which did not implement the

and important direction guidance. Enterprises informatizatiof't€"nal control informatization.The above-

is an important area of national economy informatizationMentionedprofessional organizations and ~scholarsresearch
sults paid more attention to information technology's

which is an inevitable process of enterprises’ development arl§, . . . X X
has a great extent of the effects on the enterprises’ operatijiuénce on internal auditing, information technology's effect
mode, control systems, competitiveness and even managem&ft the internal control related to CPA financial statements
environment. Therefore, this article would empirically test2Uditing, IT governance and control of the COBIT framework,

whether informatization is helpful to improve the quality of €C:

internal control by file-type research method. Chinese research on the internal control under the
environment of informatization started late, but the research
results areabundant, mainly reflected in the following aspects:
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Some Chinese scholars devote themselvesinto conductifigrce promotes the development of society, and all aspects of
research on the problems faced by internal controlunder tithe society should make adjustments in order to adapt to
environment  of  informatization. In  1992Professorinformation technology. From the enterprise level, Lin and Li
Yangpublished "accounting cybernetics", integrating thg2003) argue that enterprise informatization is the process that
system theory, information theory and cyberneticsenterprises use information and communication technology to
intoaccounting, giving rise toa further development in theoryransform their business. Wang (2001) argues that information
and technology of accounting control. Wang (2006) states th&chnology application inenterprise informatization mainly
internal control is faced withrisk from three areas due to ERIPeflects in the production process informatization, management
application: (1) The application of ERP needs the enterprise farocess informatization, office automation, and the integration
carry on the business process re-engineering; lack of security ®fstem. Accordingly, enterprise informatization also motivates
computer systems will make enterprises suffer the risk of beintpe adjustments of internal control system, and promotes the
attacked. (2) The application of ERP software is dependent ajuality of internal control.Depending oninformation
the accuracy of the information, once information errordechnology, themanagement structure in the enterprise internal
occur,the internal control system would probably fail; (3) Thecontrol gets flatter,and the levels of the internal control
ERP system puts forward higher request forbecomes less, allowing decision makers and executors to have
enterprises’software and hardware of internal control, which iguicker communication and leading toclearer responsibility and
also a huge challenge in terms of technology for enterprisebigher efficiency. As a tool of risk prevention,information
Luo and Zhang (2008) argue that informatization has #&chnology should effectively combine withbusiness activities.
significant impact on enterprises. They continue to use thA qualified information system has a greater potential to reduce
COSO report to define the five elements of internalerrors andfraud,ensuringthat enterprises’business processesare
control,make concrete analysis in the five-aspect problems gtrictly in accordance with business rules. The introduction of
internal control in the process of enterprise informatization,anthformation technology enhances the objectivity, diversity,
present countermeasures on the construction of internal contiftéxibility,  efficiency of enterprises’internal  control
underenterprise informatization. andstrengthens the preventing, checking and correcting

Besides.some other Chinese scholars introduce the ideafu ction of internal control.The information systemswith the
' .characteristics of opening, timeliness and electronization,

e o e perepecmue oF ormasaEmpt. mormation demanders (0 communicaetmely and
P persp P Eectively and realize continuous real-time monitoring.

governance. Rao (2(.)03) e;xpound; the reasons why enoug erefore, on the surface, the influence of informatization on

attentlonshould be paid on information technology governance, o internal control is the influence on the means and methods;

%@B?{Ovﬁgs thgof(r)e;mi\;]vglrk g; 'J]eg?%’fergagﬁgll;ifegse%rt]qn;h e deeper influence is on thetargets of enterprises. Moreover,
y g ( ) yz 9 ! e degree of the achievement of internal control goals reflects

enterprises must face to implement IT governance: (1) the ClI : : P
(chief information  officer) lacks the knowledge and e quality of the internal control. Therefore hypothesized:

experienceof internal control; (2) the lack of systematic IT H1: In the case of other conditions unchanged, the
control system; (3) the existing IT control system does not haveompanies with disclosure of informatization have higher
the auditability. Zhou and Chen (2008) analyze theguality of the internal control.

problemsarising in the informatization of Chinese accountin . .

management,and study the ISCA model with the help of th%' The lS_caJefof Ent(;r]prlselnflormanon Investment and the

foreign theories and methods of information technology Quality of Internal Contro

governance. Promoting  enterprises’independent innovations and
- . . . .. technological upgrading is one of
To sum up, the existing literatureof this filed in China iScpingsnationalinnovationstrategies, research and development

mainly focused on the internal control and auditing issuegpjiry not only decides the survival and core competitiveness
under the information technology environment,and the resear enterprises,but also is an important reflection of a country’s

methods used in the existing literature stay more on ”Ormati"&)mprehensive economic  power and development

studies and discussions and less on the tests with empirical d3{&antial. R&D investmentsand construction  in enterprise
For this reason, this article focuses on the empirical tests formati.zationdetermine the degree of informatization:

impacts of enterprise informatization on internal co.ntrol qualityehinese government encourages enterprises informatization
and reveals that under the current ownership structur

e inf ion is heloful . h i f‘éonstruction by the government subsidy and other supportive
ﬁqrt‘;er:g'i%n't?o?rmat'on Is helpful to Improve the quality of,gjicies Therefore, whether an enterprise is usingthe

government subsidy policies, how much the government
subsidyis used andthe investment scale of its own funds in
informatization, affect theenterprise’s informatization process
A. Information Technological Determinism and the Quality of and the informatization degree of each element of internal
Internal Control control,which finally impacts the quality of internal control.

Technological determinism was the most influential genré-Onsidering the time delay, informatization inputs wouldnot
of technological development theories until 1970s. Huma#MProve the quality of intemal control of the same year, even
society has turnedinto an information society.One of publivould lower the internal control quality when the
information society theories namely “Information Technology!nformatization projects fail. Therefore hypothesized:
Determinism” believes that information technology as a driving

Ill.  THEORETICAL ANALYSIS AND HYPOTHESIS
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H2: In the case of other conditions unchanged, theChina,it is reasonable for this paper to choose DiBo internal
enterprise informatization project investment amount is notontrol index as a dependent variable.

ositivelyto the quality of internal control.
P n d y 2) Independent Variablee Satus of Enterprise

IV. RESEARCHDESIGN Infor matization

A. Research Samples and Data Sources Qiu (2006) argues that enterprise informatization involves

Based on the data of 2422 listed companies in 2009, aftErsonnel of every level in an enterprise, including senior
deleting data-missing samples, the article keeps 995 samples %nagers, middle managers, and other staff members; their

the empirical test samples. The internal control indexesof 20 Ist anc: ?wa:eness .O; inf()trm?tizatignwill ”affect lihe
and 2010are chosen from “DiBdChina's listed company investment ot enterprise informatization. Lenerally speaking,
the stronger the awareness of enterprise informatization they

internal cqntrol index”. Th? des,!gn Of. DiB&hina's listed ave, the higher the level of enterprise informatization will be.
company intemnal control index’is mainly based on _relatejhe construction of Chinese enterprises’informatizationstarted
Chinese norms of internal control such as *Basic intemnglg|atively |ateand the speed of the construction is slow,
control norms for enterprises”, “The guidance for enterprise§,qrefore it needs to go through a few years or even decades of
internal control” and other international internal ContrOIexpansion and integration to form a complete system. If the
systems. Index designingalso draws lessons from existirmanagers of an enterprise have strong consciousness of

resdea]}rtflh res#Its of internal contlzoldir}dex at home "%”g abr(())‘E‘éirlterprise informatization and takeenterprise informatization
and follow the constructionmethodofan economic index. Oy, thejr future enterprise strategic planning, the enterprise

the basis of above systems and methods, the design of Dikgq matization investment andthe related information of

indexesdepends on the completion degree of the five Majgfzqrmatization construction will be disclosed in time in the
goals which are legal compliance,adequacy of internal contrgl, 5| yeports, leading to an efficiency improvement of
reports, asset security, operational efficiency and strateg|ferna| control and management. Consequently, this article
realization, and the actal situation of implementing & ake the disclosure status of informatization as an

internal control in listed companies in China, which makeg,,nianatory variable to measure the managers’ attention on
DiBo indexesthe =~ most  authoritative indexes 10 o atization

comprehensively reflect the levels of the internal control anclzl1
the risk management capacity of listed companies. The informatization status of an enterprise can also be
Theinformatizationdisclosureof these 1002 sample enterpris¢seasured by the subsidies from the government.Chinese
is mainly through manual collection and reading the annualovernment encourages the construction of enterprise
internal control reports and other relevant informationinformatization and enterprises’independent research on
extractedfrom the board of directors, which is measured by 1i6formatization by the form of government subsidies to realize
variable. Other variable data, such as the proportion of the firite promotion of enterprise's automation, hence improving the
largest shareholder and the firm size, mainly come from thefficiency of internal control and management. Therefore, this
Guotaian CSMAR database. article uses the scale of government subsidies as a substitution
. . variable of the degree of enterprises’informatization investment.
B. Variables Design
1) Dependent variable: Quality of Internal Control 3) Control Variables: Ownership Structure, Enterprise
Scaleetc
Internal control quality reflects the process quality and . .
implementation effectivenessof internal control,ultimately _ Enterprise internal control system originates from the
reflecting the extent to achieve the goal of internal controlPrincipal-agent problem due to the separation of management
High internal control qualitymeans that realization degree of"d ownership in the modern enterprise system. Within the
the internal control goal is high, and vice versa. DiBo index is §a@mework of the principal-agent relationship, internal controlis
measuring tool reflecting the degree of realization of interngiMeans to reduce the agency costs. Therefore, equitystructure
control internal control goal, and can be used as a substitutiGfects the quality of the enterprise internal control (Wuet al.,
variablefor the quality of internal control. DiBo China's listed2009). This —paper takesthe proportion of thelargest
companies internal control index system originated from &hareholder's shareholding as the substitution variable of
Chinese key accounting research subject‘index of liste@wnership structure. 'I_'he scale of the enterprisesis presgnted by
Chinese internal control research”. The design of DiBo China’1€ scaleof their static assetsand dynamic operating income,
listed company internal control index system is based o@nd the net increment of the intangible assets also has an
"Enterprises internal control basic norms"published by Chines&pact on the quality of mt_ernal control. Therefore, this article
government.The design of index draws lessons fromthe relatd!l use themas control variables.
domestic and foreign research achievements, and follows the
general procedures and methods ofindexconstruction,which can
comprehensively reflect the quality of the enterprises’ internal
control.

SinceDiBo internal control index is the most authoritative
and the most comprehensive data to reflect the implementation
of the norms of the internal control in the listed companies in
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TABLE |. MEASURES ANL DEFINITIONS OF VARIABLES
Variable Variable Measures Definitions
type name
2010 DiBo Internal control quality of A-
Dependent . . L
variables DIB internal control share listed companies in
index Chinain 2009 issued by DiBo.|
Whether there is information
Inforlo Disclosure of disclosure in 2009 annual
informatization report, the disclosed is 1, the|
Independent undisclosed is 0.
variables Investment Informatizationinvestment
amount disclosed by 2009
Xxhtre amount of
. L annual reports of sample
informatization )
companies
Proportions of Proportions of
Bigshare the largest thelargestshareholder's
9 shareholder's shareholding of 2009 sample|
shareholding companies
The natural logarithm of final
Lsize Enterprise scale  total assets of 2009 sample
Control )
A companies
variables - -
Operating Total operating revenue of
Income . L
income sample companies in 2009
The difference between the
. Incrementof beginning and the ending
Netinv . K ; .
intangible assets amount of intangible assets o
2009 sample companies
C. Model Design

This paper makes adjustments to the models used in t
previous research, thus establishinga new regression model

follows:

DIB=pyt++p.Inforl0+p,Xxhtre + BsBigshare +
BsLsize+psincome+fsNetinv + ¢

V. THE EMPIRICAL TEST AND ANALYSIS RESULTS

A. Descriptive Statistics

B. Correlation Test and Analysis

Correlation test in table Il shows that the information
disclosure of informatization construction and the asset
sizehave a significant positive correlation with the company's
internal control at 1% level,and they also have a significant
positive correlation with the proportion of company's largest
shareholder holding at 5% level. Except that intangible asset
increment and 2010 DIB are not correlated significantly,
information disclosure, asset scale, the proportion of the largest
shareholder’'s shareholding and operating income are all
significantly and positively correlated with the internal control
quality at 1% level in 2009. This is consistent with our
hypothesis.The correlation coefficients between explain
variables and control variables are less than 0.50, and the
results of multicollinearity test testing show that collinearity
does not exist between the variables.

C. Multiple Regression Results and Analysis

In table Ill, model 1 regression results show that the
adjusted R2 = 0.248, indicating that model lhas a relatively
good fitting effect. In model 1, F = 66.824, and the overall
model 1 passes the F test; besides, variance inflation factors of
each variable are less than 2, which shows that there is no
serious collinearity between variables. These statistics show
that the analytical basis of the regression results is credible. So
the results of model 1 can be summarized as follows: without
considering the informatization input amount, the disclosure of
enterprises’ informatization construction has a positive impact
on the quality of internal control, and the correlation between

em is significant at 1% level.In conclusion, the development

Sinformatization construction in enterprises will promote
improvement of the internal control quality. So hypothesis 1
has passed the validation.

In table Ill, model 2 regression results show that the
adjusted R2 = 0.268, indicating that the model 2 has a
relatively good fitting effect. In model 2, F = 73.878, and the
overall model 2 passes the F test; besides, variance inflation
factors of each variable are less than 2, which shows that there

According to table 1l, among 995 sample companies, 476 no serious collinearity between variables. These statistics

companies’ annual reports have disclosed the information &how that the analytical basis of the regression results is
informatization construction, including 114 companies clearly¢redible. So the results of model 2 can be summarized as
disclosingtheir investment scale of company informatizatiorfollows: the investment of enterprises’ informatization has a

construction, while other onesout of 476 companies have madi¢gative impact on the quality of internal control, and the

qualitative description about their informatization constructioncorrelation between them s significant at 1% level.

In 2009, 48% of the sample companies disclosed informatioliconclusion,more investment in enterprises’ informatization

of informatization, with an average of 180,000 RMB. In 2010construction does not mean higher quality of internal control.
it published that the mean value of the samples’compan§0 hypothesis 2 has passed the validation.

internal control indexes is 702.03; the maximum value is |, taple Ill, model 3 regression results show that the

958.99, and thfe minrimum fyalue Olf 255.53. I\ﬂorecﬁv%, the,gjusted R = 0.144, indicating that model 3has a relatively
plrlopo{]tl(l)g' of  the |rsto largest ﬁ ahre 0 ersl ood fitting effect.In model 3, F = 34.587, and the overall
shareholdingaveragesout at 37% in 2009. All these resulfy,qe| 3 passes the F test; besides, variance inflation factors of
lllustrate that theownership of the sample companies a€ach variable are less than 2, which shows that there is no

fggﬁsgf;aﬁ?;ﬁ and the average quality of internal control ierjos collinearity between variables. These statistics show
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TABLE Il. THE DESCRIPTION STATISTICS AND CORRELATION

N Minimum Maximum | Average Standard DIB Inforl0 Xxhtre Bigshare | Lsize Netinv | INcome
deviation
DIB 995 | 255.53 958.99 702.02 83.83 1
Infor10 | 995 | 0 1 48 .500 217 |1
Xxhtre | 995 | 0 15.05 E8 1831735.06| 4.77E7 064 .040 1
Bigsha | 995 | 4.49 85.23 36.96 15.73 159| .079 083" 1
re
Lsize 995 | 18.27 29.80 21.82 1.38 495| 123 145" 207" 1
Netinv | 995 | -1.99E9 1.78E10 6.88E7 6.27E8 .054 .055 7334 | .101" 206" 1
INcom | 995 | .00 1.34E12 5.56E9 3.86E10 175| .051 463 133" 265 349" 1
e

Note: ** means at the 1% leveldescription statistics are significantly correlated (double side).
* means at the 5% level, description statistics are significantly correlated (double side).

TABLEIIl. THE DESCRIPTION STATISTICS AND CORRELATION

Model 1 Model 2 Model 3 Model 4 Model 5
Independent Variables Independent Independent Independent Independent Independent
Variables: Variables: Variables: Variables: Variables:
2010DIB 2010DIB 2011DIB 2011DIB Average of 2010
and 2011 DIB
Coefficient Coefficient Coefficient Coefficient Coefficient
Constant
34.125 144.373*** 265.919%** 390.318*** 150.022***
Infor10 9.336** — 6.081 - 7. 709*
(4.595) (4.581) (3.866)
Xxhtre — -1.135E-6*** o -1.236E-6*** —
(.000) (.000)
Bigshare .290* 215 .246 152 .268**
Lsize 30.017%* 25.050%* 18.985*** 13.316*** 24,501 %+
Netinv -1.115E-8*** -1.158E-8*** -4.714E-9 -5.278E-9 -7.931E-9**
INcome 1.069E-10* 1.342E-9*** 2.211E-10*** 1.566E-9*** 1.640E-10***
N 995 995 995 995 995
F 66.824 73.878 34.587 42978 68.611
Adj. R? 0.248 0.268 0.144 0.174 0.253

Note: The numbers in the brackets represent standard deviations. *, ** and *** mean the correlation is significant at the level of 10%, 5% and 1% respectively

that the analytical basis of the regression results is credible. Serious collinearity between variables. These statistics show
the results of model 3 can be summarized as follows: withouhat the analytical basis of the regression results is credible. So
considering the informatization input amount, the disclosure ahe result of model 4 can be summarized as follows: the
enterprises’ informatization construction has a positive impadhvestment of enterprises’ informatization has a negative
on the quality of internal control of the next year, but the@mpact on the quality of internal control of the following year,
correlation between them is not significant. In conclusion, theand the correlation between them is significant at 1% level.
disclosure of enterprises’ informatization has a limitedinconclusion, more investment in enterprises’ informatization
promotion on enterprises’ internal control quality of the nextonstruction does not mean higher quality of internal control.
year. So hypothesis 1 has passed the validation. The failure of informatization projects in the current year may
have a negative effect on the internal control of the following

In table Ill, model 4 regression results show that th : L
adjusted R2 = 0.174, indicating that model 4has a relative(lyear' So hypothesis 2 has passed the validation.

good fitting effect. In model 4, F = 42.978, and the overalD. Robustness Test
model 4 passes the F test; besides, variance inflation factors of | {he regression model,the average DIB of 2010 and 2011
each variable are less than 2, which shows that there is ROtaken as a substitution variableof the dependent variable. In
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table 3, the model 5regression results show that the model h@s Dale, S.M. and Waleed, A. M. (2011). IT internal control weaknesses
good robustness. At the same time, regression results show that and firm performa_nce An organizational liability lens . International
the model is still robust when taking the company’s operatin%” Journal of Accounting Information Systemsi2(4), 280-304.

; P : ) Yang, Z. C. (1992). Accounting control theory,Shang Xi: >n
income as a substitution variable of company’'sscale. jiaotong university press
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