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I. INTRODUCTION 
  
Effectiveness is interpreted as “the degree of completing 

an planned activity and achieving the expected result” in 
ISO9000: 2015. As argued by Zhu Y, Deng S. and Fan H. 
(2005), certification effectiveness refers to how much a 
certification institution discloses the quality information 
of a commodity [1]; as considered by Nadia Bhuiyan et al. 
(2005), ISO9001 system is implemented in exchange for 
both effectiveness and efficiency[2]. As held by Spiegel 
MVD (2007) and Evangelos L. Psomas (2013), the 
effectiveness of ISO9001 refers to how much ISO9001 
criterion can be met[3]; in Wang X.P.’s opinion (2008), the 
effectiveness of quality management system certification 
refers to an actual effect brought by quality management 
system certification to the organization concerned and the 
practical achievement of this impact, conspicuous in 
quality management system effectiveness, certification 
normalization and certification reliability, among which 
quality management system effectiveness is the basis for 
quality management system certification effectiveness, 
while the latter is the manifestation of the former when it 
is recognized externally.[4] 

 
 

II. LITERATURE REVIEW 
 
A. On the Implementing Quality of ISO9001 Quality 

Management System and the Auditing Quality by 
Certification Institutions 
 
Anand Nair, Prajogo, D. and Castka, P. (2015) argued 

that the implementing quality of ISO9001 involves five 
aspects, including the policy, goal, documentation 
procedure and timely update of quality management, and 
quality management system as the basis for each process 
of daily management. According to the actual situation of 

the Chinese enterprises having passed ISO9001 
certification, Wang X.P. (2000) decomposed quality 
management system effectiveness into seven aspects, 
including the practical achievement of quality policy and 
target, comprehensive management level, and the 
harmony of internal organizational functional distribution 
[6]. 
  Roger Schmenner (1986) divided service into four 
types: service for plants (low 
labor-intensive/low-interactive and custom), service for 
workshops (low labor-intensive/high-interactive and 
custom), mass service (high 
labor-intensive/low-interactive and custom), and 
professional service (high labor-intensive/high-interactive 
and custom), according to 
“customization”———individual customers’ impact on 
service nature and capability. A certification institution 
primarily performs audit in the audited enterprise. 
Through frequent, extensive face-to-face communication 
between auditors and enterprise staff (Davis and 
Webber)[7], by offering a thoughtful auditing service to the 
enterprise, this certification institution helps the enterprise 
get cognition about the audit result. Due to the difference 
in enterprise nature, production technology and 
management system, auditors need to perform audit 
according to the enterprises characteristics, so auditing 
service is in some sense referred to service customization. 
To sum up, audit performed by certification institutions is 
a high-contact professional service (Yin Fan 2010). Yin 
Fan (2010) further divided auditing process quality into 
concrete indexes, such as empathy, tangibility, 
responsiveness, assurance and efficiency[8]. According to 
Prajogo, D. and Castka, P. et al. (2013), auditing quality 
involves five aspects, including auditor’s intimate 
knowledge of auditing work, and the necessity for auditor 
to meet the requirements raised by the enterprise audited, 
etc.[9]. Castka, P (2015) passed judgment on auditing 
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quality using the above 5 indices [10]. 
 
B. Existing Research of State Supervision 
 
Tirole (1986) pointed out that the competition between 

certification institutions would affect the quality of 
certified information, and fierce competition would 
weaken the objectivity of certification process to reduce 
the effectiveness of certification [11]. Miao C.H (2009) 
pointed out that a monopolistic certification institution 
would follow certification standards more easily to 
conduct certification honestly. Hatanaka M and Busch L 
hold a view that government should strengthen the 
management over certification institutions, and set unified 
certification standards democratically in a scientific way, 
and that no system would play its role efficiently unless 
when third party certification is conducted under a 
government-non-government joint governance 
mechanism [13]. In Emmanuelle Auriol’s view (2015), 
developing countries have forced up commodity price 
while performing certification, and they should give 
subsidies to the enterprises that need certification [14]. 
 
 

III. SCALE DESIGN 
 
A. Scale Design for Implementation Quality 
 
 A scale is designed for implementation quality based 

on ISO9001: 2015 and ISO9001: 2008 in accordance with 
Section 1.2. (1) Understand business environment, make 
planning and take measures to deal with risks and 
opportunities. According to the requirements of ISO9001: 
2015, this is main content of Chapter 4 “Organizational 
Environment” and Chapter 6 “Planning”. (2) Implement 
and continually improve the human resources, monitoring 
and measurement resources required. According to the 
requirements of ISO9001: 2015, this is content of Chapter 
7 “Support”; according to the requirements of ISO9001: 
2008, this is content of Chapter 6 “Resource 
Management” and Chapter 8 “Measurement, Analysis and 
Improvement”. Various resources are the basis for the 
efficient implementation of the quality management 
system. (3) Understand and apply the quality policy and 
quality goal, and allocate relevant responsibilities and 
authorities and make communication for their allocation. 
According to the requirements of ISO9001: 2015, this is 

content of Chapter 5 “Leadership”; according to the 
requirements of ISO9001: 2008, this is content of Chapter 
5 “Management Responsibilities”. (4) Conduct control 
over product realization process in line with standards 
according to the product quality goal planned. According 
to the requirements of ISO9001: 2015, this is main 
content of Chapter 8 “Operation”; according to the 
requirements of ISO9001: 2008, this is main content of 
Chapter 7 “Product Realization”. (5) Perform internal 
audit and management review according to the time 
interval of planning, and take the result as a basis for 
improvement. According to the requirements of ISO9001: 
2015, this is content of Section 9.2 and 9.3; according to 
the requirements of ISO9001: 2008, this is content of 
Section 5.6 and 8.2. 
 

B. Scale Design for Auditing Quality and State 
Supervision Scale 
 
 A scale is designed for service quality by reference to 

Power and Terziovski (2007)[15], and Daniel Prajogo et al. 
(2015)[16], as shown below: 
 External auditor should be familiar with the auditing 

field concerned. (2) External auditor should be able to 
make an appropriate response to customer requirements. 
(3) External auditor should scrupulously abide by the 
audit rules on an equitable basis in the auditing process 
and keep auditing information secret. (4) External auditor 
should adopt a proper on-the-spot auditing method. (5) 
External auditor should work enthusiastically with 
sincerity, make rational suggestions, and handle customer 
complaints in time. 
 According to Wang X.P.’s state supervision scale[4], 

state supervision includes: (1) the reliability of quality 
management system certification; (2) the intensity of 
punishment on the auditors and institutions that violate 
the rules; (3) the normalization and guidance on auditor 
qualification and auditing method; (4) the normalization 
and guidance on certification institutions. 
 

C. Operational Benefits Scale 
 
According to the scale developed by Prajogo, D.Castka, 

P[9], operational benefits consists of three aspects: 
enhancement of work efficiency, improvement of 
non-conformance, and reduction of waste and customer 
complaints after the implementation of ISO9001. 

 
TABLE I. COMPARISON TABLE OF VARIABLE SYMBOLS IN THE QUESTIONS IN QUESTIONNAIRE 

State Supervision 
F1 

The reliability of quality management system certification T01 

The intensity of punishment on the auditors and institutions that violate the rules T02 

The normalization and guidance on auditor qualification and auditing method T03 

The normalization and guidance on certification institutions T04 

Implementing Quality 
of Quality 

Management System 

Understand business environment, make planning and take measures to deal with risks and opportunities T05 

Implement and continually improve the human resources, monitoring and measurement resources required T06 
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tionF2 Understand and apply the quality policy and quality goal, and allocate relevant responsibilities and authorities and 
make communication for their allocation 

T07 

Conduct control over product realization process in line with standards according to the product quality goal 
planned 

T08 

Conduct internal audit and management review according to the time interval of planning, and take the result as a 
basis for improvement

T09 

Auditing Quality 
F3 

External auditor should be familiar with the auditing field concerned T10 

External auditor should be able to make an appropriate response to customer requirements T11

External auditor should scrupulously abide by the audit rules on an equitable basis in the auditing process and keep 
auditing information secret 

T12 

External auditor should adopt a proper on-the-spot auditing method T13

External auditor should work enthusiastically with sincerity, make rational suggestions, and handle customer 
complaints in time 

T14 

Corporate operational 
benefits 

F4 

Work efficiency is enhanced after the implementation of ISO9001 T15 

Non-conformance is improved after the implementation of ISO9001 T16 

Waste and customer complaints are reduced after the implementation of ISO9001 T17 

                                  

IV. RESEARCH HYPOTHESES 

 
Such four variables as state supervision (F1), auditing 

quality (F2), implementing quality (F3) and operational 
benefits (F4) are selected, and the following theoretical 
hypotheses are put forward: 
 

A State Supervision Affects Auditing Quality. 
 
Being driven by interests, certification institution and 

certified enterprise usually gain illegal profits in 
conspiracy with each other, thus the state needs to 
strengthen market discipline to regulate the market. At 
present, Chinese government advocates reform of the 
supply front, so for suppliers, certification and 
accreditation may help manufacturing enterprises 
strengthen management, improve product and service 
quality, and promote brand image in the market. For 
demanders, certification and accreditation may provide a 
correct signal for consumers to help them distinguish the 
good from the bad and give advice on rational 
consumption. In the meantime, certification and 
accreditation can also be used to improve product quality 
and promote structural adjustment by various measures 
under strong state supervision. So, it can help accelerate 
standard renewal and the upgrading of product 
structure[17]. Therefore, the following theoretical 
hypotheses can be put forward: 
H1: State supervision (F1) is positively correlated with 

auditing quality (F2). 
H2: State supervision (F1) is positively correlated with 

implementing quality (F3). 
H3: State supervision (F1) is positively correlated with 

corporate operational benefits (F4). 
 

B. The relationship between Auditing Quality (F3) and 
Corporate Operational Benefits (F4) 
 

 An external auditor checks “compliance” and 
continuous enterprise improvement in accordance with 
the laws and regulations, and documented information 
(including quality manual, program document and 
operation instruction, etc.) in the auditing process of 
quality management system (ISO9000: 2015). Darnall 
(2009) argued that external audit is more credible and 
transparent than internal audit. Since the standard covers 
all different types and different scales of enterprises[18], 
Ammeberg (2001) argued that different auditors have 
different understandings of the standard[19]; specifically, 
the auditors with some work experience or rich audit 
experience can perform on-the-spot audit with skill and 
ease, and identify more non-conformance terms. Auditing 
style has significant impact on operational benefits. A 
formal and strict quality audit has positive impact on 
operational benefits, while an irresponsible, formalistic 
quality audit has negative impact on operational benefits 
(Terziovski2003)[20]. Burdick (2001) holds that there is 
also a difference between different certification 
institutions in the understanding of ISO9000 standard. 
Well-known certification institutions are well-staffed and 
capable of recruiting outstanding external auditors (Pavel 
Catka 2015)[10]. Moreover, they have strong bargaining 
power in a contract negotiation process, and can provide 
value-added services for the enterprises that are willing to 
make a continuous improvement in themselves. Some 
small-sized enterprises want to get an ISO9000 certificate 
since they mean to promote their image or meet the 
requirements of downstream customers. Usually, they 
entrust a consulting company to make a few system 
documents, and then look for a certification institution 
that has low requirements for auditing quality at a lower 
price on the market. They even cooperate with a 
certification institution that promises to help it pass the 
certification. Their system documents do not apply to 
their actual operation, pleasant to the eye but of no use. 
Middle and small-sized certification companies usually 
sacrifice the public and social interests, and lower the 
standard to reduce certification cost to accommodate 
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themselves to certification applicants, aimed at getting 
profits, but their business revenue cannot be increased 
(Ammeberg 2001)[19]. Ammeberg (2001) made an 
interview with 13 auditors, discovering that they had 
different understandings of the standard, and some 
institutions just paid attention to “conformance” rather 
than improvement in auditing process (Zutshi and Sohal 
2003)[22]. 
 
H4: Auditing quality (F2) is positively correlated with 

implementing quality (F3). 
H5: Auditing quality (F2) is positively correlated with 

operational benefits (F4). 
 
C. Implementing quality (F2) of ISO9000 certification 
and operational benefits (F4), implementing quality has 
positive impacts on operational benefits 
 
From Boiral’s point of view (2012), some enterprises 

aim merely to get the certificate, as some students aim to 
get a diploma rather than learn knowledge. [23]Tanner 
(2000) pointed out that the benefits of third-party 
certification include risk reduction, better compliance 

with regulation, comparative advantage, increase of 
market share, acceptance at home and abroad, cost 
reduction, profit improvement, actuarial cost reduction 
and more efficient management, etc. According to Boiral 
(2003) and Briscoe (2005), the enterprises that passed 
ISO9000 certification can achieve better operational 
benefits if they implement the quality management system 
faithfully rather than formalistically [24][25]. 

H6: Implementing quality (F3) is positively correlated 
with operational benefits (F4). 
 
 

V. MODELLING 
A. Modelling 

 
Based on the above theoretical hypothesis, by taking 
auditing quality (F2), implementing quality (F3) and 
operational benefits (F4) as endogenous latent variables 
and state supervision (F1) as an exogenous latent variable, 
we built a structural equation model for the relationship 
between the influencing factors of certification 
implementation performance, as shown in Fig.1. 

 

 

Fig.1 Path of Interaction between the Influencing Factors of Quality Certification Implementation Performance 

 

B. Descriptive Statistical Analysis of Survey Data and 

Testing of its Validity and Reliability 
With the support of China Certification & Inspection 
Group Shandong Branch, we conducted a survey on the 
enterprises in Shandong Province that had passed 
certification in April to June 2016. We distributed 600 
questionnaires and collected 160 accounting for 32% of 
the total. The collecting rate was higher than the lowest 
international standard, and 157 of the questionnaires 

collected were valid ones, accounting for 93.1%. We 
adopted scoring method for questionnaire evaluation. To 
be specific, we adopted Lickert Scale, with 1-5 
representing strong disagreement, disagreement, 
neutrality, grudging agreement and agreement 
respectively. Finally, SPSS18 was used for a descriptive 
statistical analysis of the valid questionnaires.SPSS18 was 
used to conduct a descriptive statistical analysis of the 
valid questionnaires, as shown in TABLE II 
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TABLE II. STATISTICAL DESCRIPTION OF ALL QUESTIONS 

Variable Qu. N Min. Max. Mean Std. Dev. Va.

State  
Supervision 

T01 157 2 5 4.09 .498 .248
T02 157 1 5 4.22 .713 .508
T03 157 2 5 4.20 .655 .429
T04 157 1 5 4.14 .615 .378

Implementing 
Quality 

T05 157 3 5 4.52 .647 .418
T06 157 2 5 4.17 .807 .652
T07 157 1 5 4.10 .838 .702
T08 157 1 5 3.90 .935 .874
T09 157 1 5 4.23 .839 .703

Auditing  
Quality 

T10 157 3 5 4.57 .663 .439
T11 157 3 5 4.44 .673 .453
T12 157 3 5 4.50 .657 .431
T13 157 3 5 4.42 .642 .412
T14 157 3 5 4.58 .611 .373

operational 
benefits 

T15 157 2 5 4.03 .771 .595
T16 157 2 5 4.20 .738 .544
T17 157 2 5 3.97 .812 .659

 
Before analyzing the scale data, we should first consider 

whether the measured data is reliable, since scale data 
analysis won’t be reliable unless scale reliability is high 
enough. For reliability analysis of scale data, the common 
internal reliability testing tools include Cronbach’s α 
coefficient, split-half reliability and Ω coefficient, among 
which α coefficient is used the most widely. SPSS20.0 
was adopted for statistics on the 157 valid questionnaires 
for testing over the overall questionnaire reliability. 
Cronbach’s α coefficient was 0.888, and standardized 
item-based Cronbach’s α coefficient was 0.888 was 0.887. 
According to Log (2001), for generic research, the 
generally acceptable value of internal consistency 
estimates is 0.80. Therefore, the overall questionnaire 
reliability is relatively high, and the scales designed in 
this questionnaire are efficient and reliable to the 

measurement of operational benefits after quality 
certification, able to meet the requirements of statistical 
analyses. 
  Corrected Item-Total Correlation was adopted in this 
paper to measure the overall correlation between each 
question and the operational benefits after quality 
certification. If this correlation coefficient is less than 0.3, 
this means that this question is poorly correlated with the 
overall operational benefits so it should be deleted, and 
meanwhile reliability testing should be conducted again. 
Then a look should be taken at each question based on the 
Corrected Item-Total Correlation, until the overall 
correlation is greater than 0.3. For the remaining 16 
questions, the Cronbach's α coefficient equals 0.898, 
while the standardized item-based Cronbach's α 
coefficient equals 0.898, as shown in TABLE Ⅲ. 

 
TABLE Ⅲ STATISTICAL TABLE OF THE OVERALL CORRELATION BETWEEN EACH QUESTION AND OPERATIONAL BENEFITS 

 
Deleted Mean  
Scale Value 

Deleted Scale  
Variance 

Corrected Total 
Correlation between 

Questions 

Deleted Cronbach's  
Alpha value 

T01 63.97 50.518 .343 .899 
T02 63.83 49.011 .369 .899 
T04 63.92 49.487 .385 .898 
T05 63.54 47.519 .590 .892 
T06 63.89 45.661 .631 .890 
T07 63.96 45.037 .663 .889 
T08 64.16 43.968 .674 .888 
T09 63.83 45.938 .576 .892 
T10 63.49 46.893 .646 .890 
T11 63.62 47.404 .576 .892 
T12 63.56 46.850 .658 .889 
T13 63.64 47.271 .625 .891 
T14 63.48 48.328 .529 .894 
T15 64.03 46.230 .607 .891 
T16 63.86 46.801 .580 .892 
T17 64.09 46.210 .573 .892 

 
On this basis, SPSS18.0 was used for statistics on the 

157 valid questionnaires, and reliability testing on each 
aspect. The correlation between each question and latent 
variable is greater than 0.3, suggesting that the reliability 

of every aspect is high, as shown in  TABLE Ⅳ. Hence, 
the data obtained from questionnaire survey is reliable, 
and the relevant data statistic analysis result is credible. 
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TABLE Ⅳ RELIABILITY TESTING ON EACH ASPECT 

 
Var. 

Qu. 
Deleted Mean 
Scale Value 

Deleted Scale 
Variance 

Corrected Total 
Correlation between 

Questions 

Corrected Total 
Correlation between 

Questions 

Cronbach's Alpha 
value/Standardized Item-based 

Cronbach’s Alpha 

 
F1 

T01 8.36 1.194 .529 .517
.657/.678 T02 8.23 .947 .407 .678

T04 8.31 1.011 .510 .504

F3 

T05 16.39 7.970 .599 .843

.854/.856 
T06 16.74 6.899 .713 .812
T07 16.81 6.758 .715 .811
T08 17.01 6.365 .707 .815
T09 16.68 7.080 .625 .835

F2 

T10 17.94 4.842 .706 .874

.891/.891 
T11 18.06 4.791 .712 .873
T12 18.01 4.583 .828 .845
T13 18.08 4.820 .749 .864
T14 17.92 5.097 .678 .879

F4 
T15 8.17 1.857 .690 .704

.809/.810 T16 8.00 2.026 .635 .762
T17 8.23 1.819 .651 .747

 

 
First, KMO and Bartlett’s test of sphericity were 

conducted on efficient sample data based upon the 
deletion of 4 indexes in reliability test. See Tab.5 for the 
measured value of KMO and the data of Bartlett’s test of 
sphericity. According to scholar Kaiser (1974), 
0.8 KMO 0.9  is suitable for factor analysis. 
  Second, principal component analysis method was used 
to identify the latent common factors with a characteristic 
root≥1. SPSS20.0 was adopted for a factor analysis, the 
result showing that the load of each factor was greater 

than 0.5, while there was no question with the load of 
both common factors being greater than 0.5. Eventually 3 
common factors were extracted from 13 influencing 
factors. The accumulated variance contribution rate 
reached 65.7%, namely 3 principle factors could reflect 
65.7% information quantity of the 13 initial indexes, 
showing relatively high construct validity. See TABLE 
Ⅴ, TABLE VII and TABLE VIII for the result of KMO 
and Bartlett testing. 

 
TABLE Ⅴ KMO TESTING ON THE SUFFICIENT DEGREE OF SAMPLINGAND BARTLETT’S TEST OF SPHERICITY 

KMO Testing On The Sufficient Degree Of Sampling .863 

Bartlett’s Test Of 

Sphericity 

Approximate Chi-Square 953.877 

Df 78 

Sig. .000 

 

TABLE VII. TOTAL VARIANCE EXPLAINED 

CPNT. 
Initial Eigenvalue Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total Variance % Cumulative % Total Variance % Cumulative % Total Variance % Cumulative % 

1 5.472 42.090 42.090 5.472 42.090 42.090 3.416 26.274 26.274
2 1.703 13.097 55.188 1.703 13.097 55.188 3.213 24.716 50.990
3 1.366 10.504 65.692 1.366 10.504 65.692 1.911 14.702 65.692
4 .802 6.168 71.860   
5 .588 4.524 76.384   
6 .582 4.475 80.859   
7 .524 4.029 84.888   
8 .448 3.445 88.333   
9 .401 3.086 91.419   
10 .347 2.671 94.089   
11 .318 2.447 96.536   
12 .261 2.005 98.541   
13 .190 1.459 100.000   

Extraction Method: Principal Component Analysis. 
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TABLE VIII. ROTATED COMPONENT MATRIX 

Qu. 
Component 

1 2 3 

T12 .853   
T13 .805   
T14 .784   
T11 .778   
T10 .737   
T06  .814  
T08  .794  
T07  .793  
T09  .732  
T05  .679  
T01   .812 
T04   .788 
T02   .657 

Extraction Method: Principal Component. 
Rotation Method: Vari-max Rotation  

With Kaiser Normalization 

A. Rotation Converges After 5 Times Of Iteration. 

 
Third, a validity test was conducted on the questions 
concerning the operational benefits after quality 
certification; KMO and Bartlett’s test of sphericity were 
conducted on efficient sample data, as shown in TABLE 
Ⅸ . According to scholar Kaiser (1974), 
0.7 KMO 0.8   is suitable for a factor analysis 
should be made. It was verified in accordance with the 

method above that for the questions concerning the 
operational benefits after quality certification, there was 1 
common factor, and the accumulated variance 
contribution rate was 72.4%, as shown in TABLEⅩ. 
Therefore, the questions concerning the operational 
benefits after quality certification have high construct 
validity. 

 
TABLE Ⅸ KMO AND BARTLETT’S TEST OF SPHERICITY ON OPERATIONAL BENEFITS AFTER QUALITY CERTIFICATION 

KMO Testing On The Sufficient Degree Of Sampling .710 

Bartlett’s Test Of 
Sphericity 

Approximate Chi-Square 154.204 

Df 3 

Sig. .000 

 

TABLEⅩ TOTAL VARIANCE EXPLAINED FOR OPERATIONAL BENEFITS AFTER QUALITY CERTIFICATION 

Cpnt. 

Initial Eigenvalue 
 

Extraction Sums Of Squared Loadings 

Total Variance % Cumulative % Total Variance % Cumulative % 

1 2.173 72.429 72.429 2.173 72.429 72.429 

2 .456 15.186 87.615    

3 .372 12.385 100.000    

Extraction Method: Principal Component Analysis 

 

According to the analyses above, the questionnaire on 
operational benefits after quality certification in China has 
good reliability and validity, and thereby can be used to 
explore the relationship between the influencing factors of 
operational benefits after quality certification in China. 
 
B. Fit-Testing on Structural Equation Model 
 
Amos18.0 was used for data fitting and checkout of 

structural equation model. Maximum likelihood (ML) was 
used as a model estimate method to verify the relationship 
between various mode factors, getting major 
goodness-of-fit evaluation indexes and criteria. 
  Since NC>5, the model needed to be corrected. 
Modification indices were used to improve the 
model-fitting degree, and some constrained paths were 
released or new paths were added to make the model 
structure more rational. According to questionnaire design 
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and theoretical hypotheses, the model was corrected, but 
only one parameter, the maximum was modified each 

time. After several times of modification, model-fitting 
index values were obtained, as shown in TABLEⅪ. 

 

                               TABLEⅪ INITIAL MODEL-FITTING INDEX VALUES 

Fitting Index Standard 
Initial Model Corrected Model

Index Value Eligible or not Index Value Eligible or not 

Chi-squared Test Value x2 
Significance Probability Value p>0.05 

(Below Significant Level) 
105.787  105.787  

Degree of Freedom (df) 
 

 96  96  

x2/df  (NC) 

<NC<3, representing parsimonious 
model fitting degree 
Better if closer to 2 

NC>5, representing the model needs 
correction

1.256 Yes 1.102 Yes 

Root Mean Square Residual (RMR) <0.05 0.025 Yes 0.023 Yes
Goodness-of-fit Index (GFI) >0.9 0.912 Yes 0.922 Yes

Adjusted Goodness-of-fit Index (AGFI) >0.9 0.878 No 0.890 No
Normed Fit Index (NFI) >0.9 0.903 Yes 0.917 Yes
Relative Fit Index (RFI) >0.9 0.881 No 0.896 No

Incremental Fit Index (IFI) >0.9 0.979 Yes 0.992 Yes
TLI >0.9 0.973 Yes 0.989 Yes

Comparative Fit Index (CFI) >0.9 0.978 Yes 0.991 Yes
Parsimony Normed Fit Index (PNFI) >0.5 0.737 Yes 0.733 Yes

Parsimony Goodness-of-fit Index (PGFI) >0.5 0.799 Yes 0.793 Yes
Root Mean Square Error of Approximation 

(RMSEA) 
<0.05 (High Goodness-of-fit) 
<0.08 (High Goodness-of-fit)

0.041 
High 

Goodness-of-fit 
0.026 

High 
Goodness-of-fit

 

Apart from the adjusted goodness-of-fit index (AGFI) 
and relative fit index (RFI), all other fit indexes met the 
related standard. Although AGFI and RFI did not exceed 
0.9, they were closer to 09, suggesting a good model 
fitting impact. See TABLE XII and TABLE XIII for 

model variable parameter estimation and path parameter 
estimation. See Fig.2 for the relationship between the 
influencing factors of operational benefits after quality 
certification in China. 

 
TABLE XII. MODEL VARIABLE PARAMETER ESTIMATION 

Variable← Factor 
Standard Estimated Value

(S.E.V.) 
Estimated Value 

(E.V.) 
Standard Error 

(S.E.) 
Critical Ratio 

(C.R.) 
Significance 

(P) 

T01 <--- F1 State Supervision 0.697 0.781 0.136 5.735 *** 
T02 <--- F1 State Supervision 0.526 0.842 0.166 5.059 *** 
T04 <--- F1 State Supervision 0.724 1    
T05 <--- F3 Implementing Quality 0.656 1    
T06 <--- F3 Implementing Quality 0.732 1.395 0.183 7.642 *** 
T07 <--- F3 Implementing Quality 0.787 1.555 0.195 7.981 *** 
T08 <--- F3 Implementing Quality 0.79 1.743 0.211 8.261 *** 
T09 <--- F3 Implementing Quality 0.715 1.415 0.189 7.5 *** 
T10 <--- F2 Auditing Quality 0.765 1    
T11 <--- F2 Auditing Quality 0.763 1.012 0.103 9.813 *** 
T12 <--- F2 Auditing Quality 0.891 1.153 0.099 11.654 *** 
T13 <--- F2 Auditing Quality 0.798 1.01 0.098 10.34 *** 
T14 <--- F2 Auditing Quality 0.728 0.877 0.094 9.303 *** 
T15 <--- F4 Operational Benefits 0.819 1    
T16 <--- F4 Operational Benefits 0.733 0.856 0.095 9.03 *** 
T17 <--- F4 Operational Benefits 0.747 0.961 0.104 9.206 *** 

***Significant at the level of 0.001 
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TABLE XIII. MODEL PATH PARAMETER ESTIMATION 
Acting Path (S.E.V.) (E.V.) (S.E.) (C.R.) (P) Related Hyp. Verification Result

F4 Operational Benefits 
 

<--- 
F1 State Supervision 0.033 0.047 0.141 0.337 0.736 H3 No 

F4 Operational Benefits <--- 
F3 Implementing 

Quality 
0.706 1.052 0.181 5.8 *** H6 Yes 

F4 Operational Benefits <--- 
F2 Auditing Quality 

-- 
0.078 0.097 0.125 0.774 0.439 H4 No 

F3 Implementing Quality <--- F1 State Supervision 0.157 0.149 0.104 1.439 0.15 H1 No

F2 Auditing Quality <--- F1 State Supervision 0.489 0.557 0.127 4.375 *** H2 Yes
F3 Implementing Quality <--- F2 Auditing Quality 0.489 0.409 0.093 4.402 *** H5 Yes

***Significant at the level of 0.001 

 

 

Fig.2 The Relationship between the Influencing Factors of operational benefits after Quality Certification in China 

  
The following was obtained according to the above:  H1 concerns the relationship between state supervision 

and implementing quality. The standard estimated value 
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of path coefficient is 0.157, critical rate is 1.439, and 
significance level is 1.439>0.1, suggesting that path 
coefficient is not significant at the level of 0.1. This 
shows that there is no significant relationship between 
state supervision and implementing quality, namely state 
supervision does not have significant impact. See Fig.2 
for the dotted arrow. 
  H2 concerns the relationship between state supervision 
and auditing quality. The standard estimated value of path 
coefficient is 0.489, critical rate is 4.375, and significance 
level P<0.001, suggesting that path coefficient is 
significant at the level of 0.1. This shows that there is a 
significant relationship between state supervision and 
auditing quality, namely state supervision has significant 
impact. See Fig.2 for the solid arrow. 
  H3 concerns the relationship between state supervision 
and operational benefits. The standard estimated value of 
path coefficient is 0.033, critical rate is 0.337, and 
significance level P=0.736>0.1, suggesting that path 
coefficient is not significant at the level of 0.1. This 
shows that there is no significant relationship between 
state supervision and operational benefits, namely state 
supervision does not have significant impact. See Fig.2 
for the dotted arrow. 
  H4 concerns the relationship between auditing quality 
and operational benefits. The standard estimated value of 
path coefficient is 0.078, critical rate is 0.774, and 
significance level P=0.439>0.1, suggesting that path 
coefficient is not significant at the level of 0.1. This 
shows that there is no significant relationship between the 
five factors of auditing quality and operational benefits. 
See Fig.2 for the dotted arrow. 
  H5 concerns the relationship between auditing quality 
and implementing quality. The standard estimated value 
of path coefficient is 0.489, critical rate is 4.402, and 
significance level <0.1, suggesting that path coefficient is 
significant at the level of 0.1. This shows that there is a 
significant relationship between the five factors of 
auditing quality and implementing quality. See Fig.2 for 
the solid arrow. 
  H6 concerns the relationship between implementing 
quality and operational benefits. The standard estimated 
value of path coefficient is 0.706, critical rate is 5.800, 
and significance level <0.1, suggesting that path 
coefficient is significant at the level of 0.1. This shows 
that there is a significant relationship between 
implementing quality and operational benefits. See Fig.2 
for the solid arrow. 
  In conclusion, structural equation model established in 
this paper can basically reflect the real relationship 
between the influencing factors of corporate operational 
benefits and identify the interaction between the various 

factors, as shown in Fig.2. 
 
 

VI. ANALYSIS ON THE INFLUENCING FACTORS 
OF OPERATIONAL BENEFITS AFTER QUALITY 

CERTIFICATION IN CHINA 
 
A. Analysis on Impact Path 
 
 In H1, state supervision is positively correlated with 

implementing quality, and in H3 state supervision is 
positively correlated with operational benefits, but the 
significance hasn’t been verified yet, inconsistent with our 
intuition. In H2, state supervision is positively correlated 
with auditing quality, and the significance has been 
verified. This suggests that state supervision is focused on 
certification institutions, and thereby produces a 
significant impact on auditing quality. But after quality 
certification, state supervision cannot intervene in 
implementing process, so it does not have significant 
impact on implementing quality. Therefore, for quality 
certification, China should not only pay attention to 
auditing, but also strengthen supervision over the concrete 
implementing process to realize efficient management 
over implementing quality, so as to further improve 
corporate operational benefits. 
H4, which considers auditing quality to be positively 

correlated with operational benefits, hasn’t been verified 
yet, and this runs counter to our intuition, while H5, 
which considers auditing quality to be positively 
correlated with implementing quality, has been verified, 
suggesting that implementing quality is subject to 
inspection, but it does not have direct impact on corporate 
operational benefits. 
H6, which considers implementing quality to be 

positively correlated with operational benefits, has been 
verified. This shows that conscientious implementation of 
certification indeed can improve corporate operational 
benefits. 
  To sum up, according to the verification of the 
theoretical hypothesis on significance, corporate 
operational benefits is subject to the following impact 
path in China: state supervision, auditing quality, 
implementing quality, operational benefits. 
 
B. Analysis on Impact Strength 
 
 In order to explore the degree of the impact of state 

supervision, auditing quality and implementing quality on 
corporate operational benefits, we adopted weight 
analysis method for analysis making. According to the 
path coefficient in Fig.2, we calculated the direct, indirect 
and overall impacts of various influencing factors on 
corporate operational benefits, as shown in TABLE XIV. 
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TABLE XIV THE INTERACTIONAL RELATIONSHIP BETWEEN VARIOUS INFLUENCING FACTORS 
Way of 
Impact 

Factor F1 State Supervision F2 Auditing Quality F3 Implementing Quality F4 Operational Benefits 

Direct 
Impact 

F1 State Supervision 0 0.489 0.157 0.033 

F2 Auditing Quality 0 0 0.489 0.078 

F3 Implementing Quality 0 0 0 0.706 

F4 Operational Benefits 0 0 0 0 

Indirect 
Impact 

F1 State Supervision 0 0 0.239 0.318 

F2 Auditing Quality 0 0 0 0.345 

F3 Implementing Quality 0 0 0 0 

F4 Operational Benefits 0 0 0 0 

Combined 
Impact 

F1 State Supervision 0 0.489 0.396 0.351 

F2 Auditing Quality 0 0 0.489 0.423 

F3 Implementing Quality 0 0 0 0.706 

F4 Operational Benefits 0 0 0 0 

 
 
As can be seen in the table, in terms of the various 

factors’ direct impact on corporate operational benefits, 
implementing quality ranks first, followed by auditing 
quality, followed by state supervision; in terms of indirect 
impact, auditing quality ranks first, followed by state 
supervision; in terms of overall impact, implementing 
quality ranks first, followed auditing quality, followed by 
state supervision. All these impacts are positive. 
 
 

VII. CONCLUSION 
  
 This paper designed scales for the implementing quality 
of quality management system, etc. by reference to the 
domestic and foreign literature, and verified the path and 
strength of the impact of certification effectiveness on 
operational benefits by structural equation. The result has 
certain referential significance to enterprises, certification 
institutions and state supervision. But because of the finite 
sample size, we did not extend the discussion based on 
industry subdivision and enterprise scale. Besides, the 
survey range is not large since only the enterprises that 
have passed CQC certification in Shandong were 
surveyed. The shortcomings above need to be improved in 
future. 
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