
Qual Quant (2015) 49:135–154
DOI 10.1007/s11135-013-9978-2

Application of a new DEMATEL to explore key factors
of China’s corporate social responsibility: evidence
from accounting experts

Fu Hsiang Chen · Der-Jang Chi

Published online: 24 December 2013
© Springer Science+Business Media Dordrecht 2013

Abstract Corporate social responsibility (CSR) reporting focuses on the disclosure of infor-
mation, however, the information reported is all too often determined by what the company
deems important. To improve the reliability of CSR information and to enhance stakeholders’
confidence, CSR reports are now often reviewed by certified public accountants. This study
attempts to explore the key factors in Chinese CSR from the perspective of accounting experts.
The data obtained from interviews with experts were analyzed using the decision making
trial and evaluation laboratory (DEMATEL) to construct the dimensions and sub-factors of
China’s CSR, to determine the impact of each dimension, and to ascertain the mutual impact
among the sub-factors, from which to construct an influential network relation map. Among
the CSR dimensions, four were found to be mutually influential with “Safety Production”
being the most influential dimension. Based on the analysis of expert interviews, it is sug-
gested that CSR improvement should be made in the following order: Safety Production (A)
_Environmental Protection (C) _Product Quality (B) _ Employment Promotion (D).

Keywords Corporate social responsibility (CSR) · Stakeholders · Decision making trial
and evaluation laboratory (DEMATEL) · Multiple criteria decision making (MCDM)

1 Introduction

Following the 2004 Indian Ocean Tsunami as well as increasing global crises brought about
by global warming and energy depletion, performance issues related to corporate social
responsibility (CSR) have gained increasing public attention. In addition to achieving eco-
nomic gains, enterprises can no longer avoid responsibility in areas such as environmental
protection, industrial safety, human rights, and product quality and information disclosure
in their corporate operations. In fact, the value of enterprises can be enhanced by fulfilling
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their social responsibility, particularly in areas such as environmental, social and ethical per-
formance. A positive reputation can often improve operational efficiency, enhance corporate
image, enhance brand value and goodwill, and increase revenues and other benefits (Arendt
and Brettel 2010; Carroll 2004; Handelman and Arnold 1999; Griffin and Mahon 1997; Lee
2009; Luo and Bhattacharya 2006; McGehee et al. 2009; Mittal et al. 2008; Porter and Kramer
2006; Vogel 2005). Fueled by a wave of social responsibility, CSR performance has gained
increasing public attention internationally. Social responsibility investment (SRI) research
institutes and internationally renowned investment indices have created socially responsible
investment indices. Among these, the world’s first index to track the financial performance
of sustainable enterprises is the Dow Jones Sustainability Index (DJSI) jointly established by
Dow Jones and Zurich, Switzerland’s Sustainable Asset Management (SAM) in 1999. Based
on the Dow Jones industrial index constituent stocks (about 3,000 companies), the top 10 %
of companies among different industries selected for the best sustainability performance in
the DJSI constituent stocks showed asset management of US$8 billion. It has been observed
in a number of past studies that when an enterprise is awarded an SRI index, its corporate
market value increases by about 2.1 % (Robinson et al. 2011) and its positive excess returns by
about 0.03 % (Consolandi et al. 2009), clearly showing that promoting social responsibility
is beneficial to enterprises.

Enterprises usually seek to promote social responsibility performance by releasing CSR
reporting.1 These descriptions which are basically a form of communication tool between
companies and stakeholders and the individuals or groups who will receive gains, demands
or have vested interests in the company (Hannan and Freeman 1984; Savage et al. 1991).
Past studies have indicated that implementing social responsibility relevant to stakeholders
enhances business performance (Donaldson and Preston 1995; Jones 1995). Others, such
as Du et al. (2010), have pointed out that for enterprises to achieve commercial gains from
social responsibility activities, management must have an in-depth understanding of effective
communication with stakeholders. Given that CSR reporting is already the primary channel
for communication, it has also become a tool for increasing stakeholder awareness toward
CSR (Morsing and Schultz 2006). In recent years, CSR research frameworks are often stake-
holder oriented (Kacperczyk 2009; Velaz et al. 2007). Progress in CSR has been made, not
only with respect to the legal and political environment, but also in relation to the aware-
ness of stakeholders (González-Rodríguez et al. 2013). CSR reports have become a tool for
communication between enterprises and stakeholders. However, in the past, enterprises have
emphasized information that is often determined by what the company deems important. In
order to improve reliability and enhance stakeholder confidence, many such reports are now
reviewed by third-party experts (Mao and Zhang 2010). Since the content of CSR reports is
extremely complex with many dimensions and criteria, the trend is to have the CSR reporting
reviewed by international accounting firms or other expert institutes (Shen et al. 2010).

This study seeks to give enterprises a reference for the preparation of CSR reports by
selecting those with a higher degree of professional knowledge, such as certified public
accountants experienced with CSR review reporting and professors of accounting, when
exploring the key factors involved.

CSR comprises many broad dimensions and sub-factors, and if these can be constructed,
and the extent of their impact and mutual impact among the sub-factors can be determined,
a list of improvement strategies can then be established to be used by management to pri-

1 General non-financial reports are termed “Report”. However, current types of CSR information disclosures
are relatively diverse and are often not limited to hard textual copies, but may be immediately presented to
readers in other forms such as websites (Nam et al. 2013) and CD multimedia. These are termed “Reporting”
in this study.
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oritize improvements in their CSR. In practice, the factors are usually not independent, and
the dimensions and sub-factors may also be mutually influential. This study adopted the
multiple criteria decision making (MCDM) method to resolve the problem of mutual influ-
ence among the factors and sub-factors. MCDM is a methodology that simultaneously takes
into account multiple decision-making attributes, to help decision-makers rank the merits of
options according to their attributes, and then evaluate and select the best option from limited
feasible choices (Liou and Tzeng 2012). Yang et al. (2013) demonstrated that the DEMATEL
can quantify complex qualitative issues and define their direct and indirect relationships. In
the past, few studies have examined the key CSR factors from the perspective of accounting
experts. Given the importance of CSR and to compensate for this gap in the literature, this
study attempted to examine CSR based on a MCDM model developed in consultation with
experts. The DEMATEL was applied to establish the basis for prioritizing improvements, and
to confirm the mutual influence between the dimensions and criteria, thereby determining
key factors that enhance CSR and to establish a reference and developmental foundation
for enterprises that wish to improve their performance in this area. Most real-world CSR
problems are dynamic, including vision and strategies, dimensions, criteria, and possible
alternatives. We develop a new DEMATEL as a scientific analytical method for evaluating
a set of alternatives by considering multiple dimensions and criteria from which to deter-
mine improvement alternatives, and to solve complicated dynamic problems in the real world
(Liou 2013). Our method offers multiple solutions to prioritize CSR improvement, while the
conventional MCDM merely allows for the selection and ranking of alternatives or strategies.
These alternative methods shift the focus from how to conduct “ranking” or “selection” of
the most preferable alternatives to how to “improve” them.

2 Literature review

2.1 Social responsibility reporting

CSR is defined as the obligation of enterprises to have a positive impact on society and
to minimize negative influence (Pride and Ferrell 2006). The World Business Council for
Sustainable Development (WBCSD 1993) defined CSR as entrepreneurial commitment to
comply with ethical codes, contribute to economic development, and improve the quality of
life of employees and their families, communities and society. The ISO 26000 (2010) defines
social responsibility as entrepreneurial responsibility for the impact of their decisions and
activities on communities and the environment through transparency and ethical actions.
Furthermore, CSR reporting also includes descriptions of the economic, environmental and
social impact of operations to demonstrate the commitment, methods and performance in
fulfilling social responsibility. Thus they are an effective tool for communicating with stake-
holders and an important method recognized and used by different sectors for evaluating
CSR. Earlier CSR reporting issued by businesses was mainly due to involuntary compliance
with demands such as governmental regulations, supply chain requirements or market pres-
sure. However, with the increasing benefits and recognition of the commercial value of such
reports, more enterprises are voluntarily issuing reports to facilitate innovation, establish
good communication with stakeholders, control operational risks, enhance brand value and
image, and enhance the capacity for developing sustainable business. Since 2003, France has
required listed companies to issue annual environmental and social reporting, becoming the
first nation in the world to make CSR reporting mandatory. Beginning in 2009, Denmark
required large scale enterprises to disclose CSR information in their annual reports, while
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in 2009 the Norwegian government issued Report No. 10, requiring the government itself to
comply with CSR standards in its code of conduct. Likewise, in February 2010 and October
2012, the United States Securities and Exchange Commission (SEC) and Canadian Secu-
rities Administrators (CSA) respectively released guidelines to listed companies related to
the disclosure of carbon emission and environmental issues. Evidently, CSR reporting by
international enterprises has already become the norm. The number of Chinese CSR reports
has increased since 2006, from 10 in 2006, 46 in 2007, 77 in 2008 to 465 in 2009 (Shen
et al. 2010). China’s Application Guidelines for Enterprise Internal Control No. 4—Social
Responsibilities has already been in effect for listed companies since January 1, 2010. Its
objective is to guide listed companies in their implementation of CSR in response to the trend
and demand for enterprises to fulfill social responsibility. In this study, Chinese CSR perspec-
tives and factors are derived from a literature review, brain storming, expert opinions, and
interviews with entrepreneurs, stock exchange government officials and other experts. They
are divided into four main dimensions: safety production, product quality, environmental
protection and employment promotion.

2.1.1 Safety production

A lack of safety production measures and enterprise responsibility could lead to safety inci-
dents. Enterprises should establish safety management departments and safety supervisory
agencies to oversee daily safety production measures and inspect safety mechanisms, to
ensure the implementation of various safety measures, strengthen routine maintenance man-
agement of production equipment and immediately eliminate hidden safety risks. Fulfilling
social responsibility measures related to safety production can help enterprises reduce risks,
satisfy the public perspective, quell public criticism and prepare for potential risks (Vogel
2005).

2.1.2 Product quality

Poor product quality costs consumers and may substantially damage the enterprise in terms
of compensation and image. Enterprises should improve their product and service quality
and strive to provide the community with safe and healthy products and services which
satisfy consumer needs as closely as possible. They must be accountable to society and the
public, accept social supervision and assume social responsibility. Being socially responsible
in terms of product quality often helps enterprises gain new value for their products, create
positive consumer evaluation and reputation, substantially increase product recognition for
the company, and often significantly increase the overall effectiveness of the organization
(Branco and Rodrigues 2006; Luo and Bhattacharya 2006; Porter and Kramer 2006; Velaz
et al. 2007). At the same time, product or service quality and value are also enhanced,
which increases sales and customer satisfaction (Rego et al. 2010), especially in new markets
(Goldstein 2002).

2.1.3 Environmental protection

Environmental pollution can result in having to expend huge compensation for damages.
Thus enterprises should establish a system for protecting the environment and conserving
resources. They should take their responsibility to engage in energy conservation and emis-
sion reduction seriously, to actively develop and use energy conserving products, develop
circular economics, decrease pollutant emission, and improve resource utilization efficiency.
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At the same time, enterprises should also be concerned with the developmental demands of
industrial restructuring, accelerating the development of new technology and transforming
traditional industries to effectively change the method of development in order to meet the
aims of low input, low consumption, low emission and high efficiency. Moreover, a sys-
tem of supervision and inspection should be established to regularly monitor environmental
pollution and resource conservation. By incorporating environmental protection into their
operations, enterprises not only strengthen their environmental awareness but also enable
their companies to smoothly transform into green enterprises. Cormier and Magnan (1999)
argue that the disclosure of information such as incidents of environmental pollution and
related compensations or fines will result in an outflow of company capital, and such unex-
pected incidents may crowd out other investments or debt repayments. Kacperczyk (2009)
pointed out that with greater investment in environmental protection; larger enterprises can
often avoid hostile takeovers and achieve long-term corporate value. In addition, Lee (2009)
also indicated that in promoting environmental protection, energy conservation and emission
reduction, managers of publicly listed enterprises can respond frequently to the interests and
pressure of external stakeholders, and prove their competence in handling these demands.

2.1.4 Employment promotion

Inadequate employment and lack of concern with employee interests may damage employee
motivation and affect enterprise development and social stability. On the other hand, employ-
ees hope for employers who are committed to sustainable development in the workplace,
because they hope to work in enterprises that are socially responsible. Past studies indi-
cated that socially responsible enterprises are more likely to attract high quality employees
(Greening and Turban 2002) and also have greater cohesion, a stronger sense of belong-
ing and greater productivity in the organization (Lin 2010; Pojasek 2007). Employees want
companies that help to maintain a good work environment and respect the human rights
of its employees. When enterprises are socially responsible toward employee interests and
human resource management, the following benefits commonly result: increase in job attrac-
tion, higher morale, increase in job satisfaction, decrease in turnover rate and creation of team
spirit, thereby reducing the cost of recruitment and employee training (Branco and Rodrigues
2006; Chong 2009; Jung et al. 2010; Kang et al. 2010; Zappala 2004).

This study constructed a general CSR framework, as shown below:

3 Research design

Tao and Jin (2012) have pointed out that the relationships between CSR variables are more
complex and less linear than many scholars have assumed. Therefore, in this study the DEMA-
TEL method is used to determine the various CSR dimensions and mutual effect of their
sub-factors, and to construct a network of influential relationships leading to understanding
their mutual impact.

3.1 Building an influential network relationship with DEMATEL

This paper seeks to understand whether factors or sub-factors interact or are independent in
order to develop a complete CSR decision model. When making CSR decisions, the decision-
maker has to consider the dimensions and criteria in detail and the interrelations between then.
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They have to find the key criteria, and then modify them so as to enhance the overall perfor-
mance of the CSR. In cases when the decision-maker has to cope with lots of changed criteria,
the best solution is to determine which key criteria most affect the others and then modify
these. Eventually, the results of the evaluation will become more and more precise. DEMA-
TEL techniques have recently been considered for solving complex problems, such as those
related to customer retention (Jeng and Bailey 2012), hospital performance (Afsharkazemi
et al. 2013), socially responsible investments (Tsai et al. 2009), website evaluation (Tsai et
al. 2010), and the management of intellectual capital (Chen and Chen 2013). DEMATEL
uses matrix and related mathematical theories to calculate cause and effect for each element.
This method is widely used to solve various types of complex problems and can be used to
effectively understand complex structures and provide viable options for problem-solving
(Tzeng et al. 2007).

The DEMATEL is divided into four steps summarized as follows:

Step 1: Calculate the direct-influence average matrix using scores The numbers 0, 1, 2, 3
and 4 represent scores that range from “no influence” to “very high influence”. Respon-
dents are asked to give the degree of direct influence of each dimension/criterion on each
other dimension/criterion, using the above scale. A direct relation matrix will be produced
by each respondent. An average matrix D is then derived taking the mean of the same per-
spective/criteria in the various direct matrices from the respondents. The average matrix D
is obtained with the following equation:

D =

⎡
⎢⎢⎢⎢⎢⎢⎢⎣

d11 · · · d1 j · · · d1n

...
...

...

di1 · · · di j · · · din

...
...

...

dn1 · · · dnj · · · dnn

⎤
⎥⎥⎥⎥⎥⎥⎥⎦

(1)

Step 2: Calculate the normalizing the direct-influence average matrix The second step
is to normalize the matrix; the initial direct influence matrix X(X = [xi j ]n×n) can be
obtained by normalizing the average matrix D. In addition, matrix X can be obtained through
Eqs. (2) and (3). Its diagonal is zero, and the maximum sum of row or column is one, but
not all.

X = s · D (2)

s = min

⎡
⎣1

/
max

i

n∑
j=1

|di j |, 1

/
max

j

n∑
i=1

|di j |
⎤
⎦ (3)

Step 3: Derive the total-influence matrix Once the normalized direct-influence matrix X is
obtained, the total-influence matrix T can be obtained through Eq. (4), where I denote the
identity matrix.

T = X + X2 + · · · + Xg = X(I − X)−1, when lim
k→∞ Xk = [0]n×n, (4)
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Explanation:

T = X + X2 + · · · + Xg

= X
(
I + X + X2 + · · · + Xg−1) (I − X)(I − X)−1

= X(I − Xg)(I − X)−1, then

T = X(I − X)−1,

when lim
k→∞ Xk = [0]n×n, where X = [xi j ]n×n, 0 ≤ xi j < 1, 0 <

∑
i xi j ≤ 1, 0 <

∑
j xi j ≤ 1 and at least one column sum

∑
j xi j or one row sum

∑
i xi j , but not all, equals

one, then we can guarantee lim
k→∞ Xk = [0]n×n .

In addition, the method finds each row sum and column sum of total influence matrix T.

d = (di )n×1 =
⎡
⎣

n∑
j=1

ti j

⎤
⎦

n×1

(5)

r = (r j )n×1 = (r j )
′
1×n =

[
n∑

i=1

ti j

]′

1×n

(6)

where di denotes the row sum of the i th row of total influence matrix T and shows the sum
of direct and indirect influences of dimension/criterion i on all other dimensions/criteria.
Similarly, r j denotes the column sum of the j th column of total influence matrix T and shows
the sum of direct and indirect influences that dimension/criterion j has received from all other
dimensions/criteria. We obtain the sum of all rows (vector d = (d1, . . . , di , . . . , dn)) and
the sum of all columns (vector r = (r1, . . . , r j , . . . , rn)). The vertical axis vector (di − ri )

is constructed by deducting d from r, which may separate criteria into a cause group and
an effect group. In general, when di − ri is positive, the criterion is part of the cause group.
In contrast, if vector di − ri is negative, the criterion is part of the effect group. Therefore,
the causal graph can be used to map the dataset for vectors di + ri and di − ri provided for
decision-making (Tzeng and Huang 2011).

Step 4: Analyzing the results and finding T D and TC Based on the influence matrix T, each
criterion ti j of the influence matrix T can show network information for the degree to which
criterion i affects criterion j from which the influential network relations map (INRM) can
be obtained. The influence matrix T can be divided into T D based on dimensions and TC

based on criteria.
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3.2 Research subjects

As mentioned above CSR reporting experts were interviewed. A total of 30 certified public
accountants from KPMG, PricewaterhouseCoopers (PWC), Ernst & Young and Deloitte in
Shanghai, Beijing, Guangzhou and several other places, and 12 professors of accounting
were interviewed. The CSR dimensions and inter-dimensions, and criteria and their mutual
impact were analyzed. Each interview lasted about 60 min and 42 questionnaire responses
were collected.

4 Empirical analysis

4.1 Research questions

CRS reporting is often prepared for the main purpose of communicating with stakeholders and
indicating CSR awareness. However, its dimensions are extensive and the content complex,
so it is often not clear which factors are more critical. Therefore, using the research method
delineated in Sect. 3.1, this study attempted to examine key factors from the perspective of
accounting experts, and subsequently recommend priorities for improvement (Fig. 1; Table 1).

4.2 Description of CSR dimensions and criteria

Based on a review of the relevant literature, brain storming, expert opinion, and interviews
with entrepreneurs, government stock exchange officials etc., the dimensions, criteria and
description of CSR are summarized as follows:

4.3 Verification of the mutual relationship among dimensions and criteria using DEMATEL
analysis

4.3.1 Obtaining a normalization matrix

Based on expert interviews and using the research design delineated in Sect. 3.1, a direct-
influence average matrix comprising four dimensions and 15 criteria was obtained. Then
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Fig. 1 Framework for corporate social responsibility
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Table 1 Descriptions of CSR dimensions and criteria

Dimension Criteria Criteria description Relevant literature

Safety
production

Establish agencies
for safety
supervision (a1)

Establish strict safety production
management systems and safety
supervision agencies to oversee
safety production and daily
supervision and management

Cia and Zhao (2007) and
Vogel (2005)

Emphasize safety
production (a2)

Protect capital such as human,
material, financial and technical
assets, and ensure that all safety
measures are in place

Increase employee
safety awareness
(a3)

Adopt various methods to
enhance employee safety
awareness and job training,
manage routine maintenance
and promptly eliminate safety
hazards

Increase
emergency
response ability
(a4)

In the event of safety production
incidents or major production
accidents, initiate contingency
plans and promptly report
according to relevant national
regulation

Product
quality

Increase quality
and service
standard (b1)

Improve product quality and
service standard in production
activities, provide society with
products and services that are
excellent in quality, safe and
healthy

Sha (2012), Branco and
Rodrigues (2006),
Goldstein (2002), Luo
and Bhattacharya (2006),
Porter and Kramer
(2006), Rego et al. (2010)
and Velaz et al. (2007)

Strict system for
control and
inspection (b2)

Strictly control quality to prevent
low quality, life and health
endangering products from
entering society

Strengthen
after-sales
customer service
(b3)

Properly handle consumer
complaints and suggestions and
protect consumer interests.
Reduce or eliminate defective,
hazardous products that are
harmful to society

Environmental
protection

Emphasize system
for resource
conservation
(c1)

Develop and use energy
conserving products and
renewable resources, and
improve resource utilization
efficiency

Wei et al. (2013), Xiao and
Zou (2012), Cormier and
Magnan (1999), Lee
(2009) and Kacperczyk
(2009)

Emphasize
ecological
protection (c2)

Fulfill energy conservation and
emission reduction
responsibility by investing in
environmental protection and
technical support. Reduce
energy consumption and
pollutant emission level to
achieve clean production
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Table 1 continued

Dimension Criteria Criteria description Relevant literature

Emphasize policies
for national
industrial structure
(c3)

Pay attention to industrial
restructuring development
requirements. Accelerate
development of high
technology and transformation
of traditional industries

Establish
comprehensive
system for
monitoring
environmental
protection (c4)

Supervise and inspect, and
promptly adopt corrective
measures. In the event of
emergencies or major
environmental pollution;
initiate emergency contingency
mechanism, report, manage,
and investigate legal
responsibility

Employment
promotion

Protect employee
interest (d1)

Labor laws entitle workers to
labor rights and obligations to
maintain relative job stability
and promote adequate
employment. Comply with the
principle of labor allocation
and equal pay

Branco and Rodrigues
(2006), Chong (2009),
Greening and Turban
(2002), Jung et al. (2010),
Kang et al. (2010), Lin
(2010), Pojasek (2007)
and Zappala (2004)

Establish system for
employee wages
and benefits (d2)

Establish a scientific system of
employee remuneration and
incentives to ensure reasonable
standards and maintain social
fairness

Safeguard employee
human rights (d3)

Provide employee social
insurance, strengthen Workers
Conference, establish trade
unions and respect employees

Integrate academia
and industries, and
fulfill public service
(d4)

Help socially disadvantaged
populations and support
charities. Support societal
training and cultivation of
human capital

using formulas (2) and (3) in Step 2 of the DEMATEL, the normalization matrix shown in
Table 2 was obtained.

4.3.2 Obtaining the total-influential matrix

Using the previous normalization impact matrix, the total-influential matrix was obtained
through Step 3 of DEMATEL, as shown in Table 3.

4.3.3 Measuring relationships among dimensions and criteria for building the INRM

The average initial direct-influence 4×4 matrix D is obtained by pair-wise comparisons that
indicate the direction of influences of dimensions on one another, and the normalized direct-
influence matrix X is calculated using Eqs. (1) and (2). Then, using Eqs. (3), (5) and (6), the
total-influence matrix TD of the dimensions and the sum of total influence given and received
by each dimension can be derived, as indicated in Table 4. Using Step 4 of the aforementioned
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Table 4 Total-influential matrix of TC and the sum of the effects on the dimensions

Dimensions A B C D Sum of
row (di )

Sum of
column (ri )

Prominence
di + ri

Relation
di − ri

A 0.6225 0.6153 0.667 0.605 2.510 2.466 4.976 0.044 (1)

B 0.6053 0.5741 0.634 0.584 2.397 2.399 4.796 −0.001 (3)

C 0.6590 0.6412 0.671 0.627 2.599 2.581 5.180 0.018 (2)

D 0.5790 0.5683 0.608 0.551 2.307 2.367 4.674 −0.061 (4)

Table 5 The sum of influences and ranking of each criterion

Dimensions
(i)/criteria (i)

Sum of
row (di )

Sum of
column (ri )

Prominence
di + ri

Relation
di − ri

Ranking (based
on relation)

A 2.510 2.466 4.976 0.044

a1 2.545 2.500 5.044 0.045 1

a2 2.620 2.600 5.220 0.019 2

a3 2.329 2.365 4.694 −0.035 4

a4 2.467 2.496 4.963 −0.029 3

B 2.397 2.399 4.796 −0.001

b1 1.777 1.755 3.532 0.021 1

b2 1.803 1.827 3.630 −0.023 3

b3 1.587 1.585 3.172 0.002 2

C 2.599 2.581 5.180 0.018

c1 2.615 2.484 5.099 0.132 1

c2 2.703 2.752 5.455 −0.049 3

c3 2.745 2.826 5.571 −0.082 4

c4 2.679 2.680 5.358 −0.001 2

D 2.307 2.367 4.674 −0.061

d1 2.369 2.312 4.681 0.057 1

d2 2.141 2.135 4.276 0.006 3

d3 2.155 2.238 4.392 −0.083 4

d4 2.153 2.133 4.286 0.020 2

Note: This paper 1
n(n−1)

n∑
i=1

n∑
j=1

∣∣∣g p
i j −g p−1

i j

∣∣∣
g p

i j
× 100 % = 0.919 % < 1 %, i.e. significant confidence is

99.081 %, where p = 42 denotes the number of experts and g p
i j is the average influence of i criterion

on; and n denotes number of criterion, here n = 15 and n × n matrix

DEMATEL, the sum effect of the criteria is obtained, and shown in Table 5. In addition, a dia-
gram of influential network relations map was constructed, as shown in Fig. 2 (see Appendix
for the diagram of influential network relations map). Table 4 shows that according to expert
perceptions, all four dimensions (Safety Production (A), Product Quality (B), Environmental
Protection (C) and Employment Promotion (D)) show a relation of mutual influence. From
the relational impact illustration, it can be seen that compared to other dimensions, Safety
Production (A) is the most influential dimension (greatest diri = 0.044). In contrast, Employ-
ment Promotion (D) shows the least impact on other dimensions (smallest diri = −0.061).
For the past 20 years, China has been the world’s factory. However, its rate of production
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Fig. 2 The influential network relations map within the CSR

safety incidents has been many times greater than that of other developed countries, and
has has a serious impact on social harmony and the quality of economic growth (Cia and
Zhao 2007). Therefore, the dimension of safety production is more important than other CSR
dimensions. The next most influential dimension is environmental protection. According to
Huang et al. (2009) most enterprises are passive and do not provide adequate environmental
information. Thus the environmental dimension is also becoming more important.

Table 3 shows that the criteria are mutually influencing and Table 5 shows the degree of
influence. Regardless of whether the relationship is direct or indirect, “Emphasize system
for resource conservation (c1)” is the most influential criterion compared to other criteria
(diri = 0.132). Wei et al. (2013) pointed out that in the past, China had always sacrifice the
environment to growth in its developmental model, but in the face of an increasingly severe
ecological situation, a system that conserves resources needs to be emphasized. Given the
many current problems, such as increasing environmental pollution, extensive energy con-
sumption and imbalance between supply and demand, China must intensify environmental
regulations. Moreover, to maintain rapid economic growth, development must be intensive
and clean. Hence it is evident why “Emphasize system for resource conservation” has the
greatest influence compared to other criteria while in contrast, “Safeguard employee human
rights (d3)” has the least impact among the criteria (diri = −0.083).
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Furthermore, from individual observation of each dimension, “Establish agencies for
safety supervision (a1)” is the most influential criteria in the “Safety Production (A)” dimen-
sion (diri = 0.045). Management agencies that can efficiently supervise project safety can
often help reduce occupational hazards and improve safety performance. The ultimate goal of
safety management by supervisory agencies is to create a proactive culture of safety produc-
tion. Nevertheless, since the development of safety production technology often slows down
over time, improving safety production must rely on a comprehensive system of safety super-
vision and management that can fulfill its protective function. Hence in the safety production
dimension, the “Establish agencies for safety supervision” criterion is more influential than
other criteria while in contrast, “Increase employee safety awareness (a3)” has the least
impact (diri = −0.035).

In the Product Quality (B) dimension, the “Increase quality and service standard (b1)”
criterion is the most influential (diri = 0.021). Since improving quality and service standards
are not only relevant to the consumer interests and company brand image, but as pointed out
by Goldstein (2002), CSR can often help enterprises access new opportunities to increase
their product value, especially in developing new markets. Moreover, Velaz et al. (2007)
also indicated that improving standards of quality and service can also substantially increase
a company’s product recognition and reputation among consumers. This is similar to the
conclusions of an earlier study conducted by Sha (2012). Thus enterprises should reward
customers with quality products and services, creating and enhancing customer satisfaction.
As such, in the product quality dimension, the “Increase quality and service standard” criterion
is more influential than the other criteria while in contrast, “Strict system for control nd
inspection (b2)” has the least impact (diri = −0.023).

In the Environmental Protection (C) dimension, the “Emphasize system for resource con-
servation (c1)” criterion is the most influential (diri = 0.132). Xiao and Zou (2012) showed
that production activities inevitably impact the environment, and causing environmental pol-
lution often leaves the enterprise with huge environmental risks and opens them up to liability.
Resource conservation systems can reduce environmental impact, making this criterion more
influential, while, in contrast, “Emphasize policies for national industrial structure (c3)” has
the least impact (diri = −0.082).

In the Employment Promotion (D) dimension, the “Protect employee interest (d1)” crite-
rion is the most influential (diri = 0.057). Sha (2012) also found that during the growth stage,
an enterprise’s employees and customers are their most important stakeholders. Enterprises
are morally responsible for employees mainly in terms of treating them well and provid-
ing them with opportunities for growth and development. Then as they expand, enterprises
should become more people-oriented, making employee interests a priority. Harmonious
labor relations are at the core of enterprise competitiveness, thus making this criterion more
influential while in contrast, “Safeguard employee human rights (d3)” has the least impact
(diri = −0.083).

4.4 Analysis results and managerial implications

Based on data collected from the aforementioned expert interviews, this study constructed
an influential network relations map using DEMATEL. Results showed that since Safety
Production (A) has the greatest diri value, it implies that among the dimensions and criteria,
it has the greatest direct impact. Likewise, the Employment Promotion (D) dimension has
the smallest value, implying that it is most likely to be influenced by other dimensions. This
study prioritized the importance of the dimensions and criteria for improvement, providing
a reference for enterprises to enhance their CSR efficiency. According to their decreasing

123



150 F. H. Chen, D.-J. Chi

Table 6 The CSR improvement
plan

Formula Plan (sequence of
improvement priority)

Influential network of
dimensions (based on
DEMATEL)

A_C_B_D_

Influential network of criteria
within individual dimensions
(based on DEMATEL)

A : (a1) _ (a2) _(a4)_(a3)

(a2)_(a4)_(a3)

(a4)_(a3)

B : (b1)_(b3)_(b2)

(b3)_(b2)

C : (c1)_(c4)_(c2)_(c3)

(c4)_(c2)_(c3)

(c2)_(c3)

D : (d1)_(d4)_(d2)_(d3)

(d4)_(d2)_(d3)

(d2)_(d3)

relation, diri,, the dimensions are ranked accordingly: A_C_ B_ D_, thereby making Safety
Production the top priority for improvement. Cia and Zhao (2007) stated that the main reason
for accidents during production is that during their pursuit of high yield and high profits,
enterprises ignore their social responsibility. Enterprises should implement relevant safety
production measures and assume the responsibility for safety production. The development
of enterprises in China has matured, and since the strategy for overall economic growth model
must be founded on building a harmonious society, safety production must be incorporated
into the evaluation system for CSR. Safety Production is the most basic requirement of
CSR. Without safety, human lives and the value of the enterprises are in danger. Therefore,
among the four dimensions, improvement in safety production should be given first priority.
However, in terms of prioritizing the criteria within each individual dimension, the criteria
in the Safety Production (A) dimension should be ranked (a1)_(a2)_(a4)_(a3). If only three
criteria, (a2), (a3) and (a4), in the Safety Production (A) are taken into consideration, then
the ranking should be (a2)_(a4)_(a3); and if only two criteria, (a3) and (a4) are considered,
then the ranking should be (a4)_(a3). Table 6 shows the improvement ranking for individual
criteria in each dimension.

5 Conclusions

This research compiled information gathered from China accounting experts to from an
empirical dataset demonstrated that the new DEMATEL method can overcome the defects of
the conventional MCDM method. The traditional model assumes that the criteria are indepen-
dent and hierarchical in structure; however, real-world CSR frequently involves interdepen-
dent criteria. A new DEMATEL method is presented and applied to solve the interdependence
and feedback problems of the CSR criteria, shifting from the “ranking” or “selection” of the
most preferable alternatives to the “improvement” of CSR based on network influence rela-
tion maps. CSR report reviews have become a trend. Primarily it is the big four international
public accounting firms performing this professional service. Our study explores the key
factors in China’s CSR based on the perspective of accounting experts. The domain experts
produced the most useful results and modeled an improvement strategy that should be pursued
as part of CSR policy implementation.

Enterprises with positive public image are those that are socially responsible and have
outstanding safety production records. To advance a safety production system, enterprises
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should emphasize self-restraint, demand their operational philosophy be founded on social
responsibility, and their operational activities be self-regulated and controlled. Enterprises
should also independently set high criteria and standards for environmental protection, and
ensure better product quality inspection and safety standards, thereby protecting the interests
and safety of employees and the public. In addition to being a medium of communication
between enterprises and stakeholders, CSR is in fact a very important strategic tool for helping
enterprises identify sustainability issues, manage risks, identify sales opportunities, set goals,
appraise performance, supervise and govern, and stimulate innovation. As described in the
preceding Sect. 2.1, many countries have required CSR reporting through mandates, thereby
strengthening financial value as a result of direct savings in costs and enhanced market
reputation. At the same time, the combining of financial statements and CSR reports further
leads to an integrative report of diverse communications. In this study, accounting experts
showed that the four CSR dimensions and their criteria are mutually related, that is, they are
interdependent and feedback among criteria and alternatives. Strategies for improvement are
described below:

1. Based on relation of the four dimensions, Safety Production (A) is the most important and
the most likely to impact the other dimensions. Therefore, improvements should be made
in the following order: Safety Production (A)_Environmental Protection (C)_Product
Quality (B)_Employment Promotion (D).

2. In terms of criteria, “Emphasize system for resource conservation (c1)” is the most
important criterion, and the most likely to impact other criteria.

Appendix: Explanation of the INRM

Tzeng and Huang (2011) developed a novel method of using no threshold value and a single
arrow representation of the direction of impact to construct an influential network relations
map. The construction of Fig. 3 is described below:

Fig. 3 The influential network relations map within the CSR dimensions
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Table 7 Total-influential matrix
by dimensions TC

Dimensions A B C D

A t11 t12 t13 t14

B t21 t22 t23 t24

C t31 t32 t33 t34

D t41 t42 t43 t44

Table 8 Total-influential matrix
by dimensions TC of CSR

Dimensions A B C D

A 0.6225 0.6153 0.667 0.605

B 0.6053 0.5741 0.634 0.584

C 0.6590 0.6412 0.671 0.627

D 0.5790 0.5683 0.608 0.551

If t12>t21 (Table 7), then the direction of impact is from A to B, that is A → B. Using
this study as example, Table 8 shows that the impact value of dimension A on dimension B
is 0.6153 while the impact value of dimension B on dimension A is 0.6053. Since the impact
value (0.6153) of dimension A on dimension B is greater than the impact value (0.6053) of
dimension B on dimension A, the direction of impact is drawn from A to B, that is, A → B.
From pairwise comparisons of all the key factors of the dimensions, an influential network
relations map can be constructed, as illustrated in Fig. 3. Likewise, an influential network
relations map for every criterion within the dimension can be constructed.
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