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Nowadays Business Intelligence (BI) tools provide several decision support environment in
enterprise systems like Enterprise Resource Planning (ERP) and they are mainly associated
with computer-based techniques used in identifying, extracting and analyzing business data,
such as sales revenue by products and/or departments, or by associated costs and incomes. The
purpose of this paper is to provide a unified framework for the application of BI in ERP
systems, which results in value-added quality control and management systems. In this paper,
we expect to create business process automation and interaction between environment and
technology by applying BI in ERP. Finally, a model is developed to represent the relationship
between BI (as enabler of ERP) and the implementation of total quality management (TQM).
The results indicate that using business intelligence, as an enabler of ERP, had good effect on

Smart Management achieving successful implementation of all three steps of Mukherjee model.

© 2014 Growing Science Ltd. All rights reserved.

1. Introduction

Total quality management (TQM) is believed to be one of the primary sources on business
development. Although TQM normally generates a sustainable competitive advantage, there is,
surprisingly, little or no theory to confirm (Reed et al., 2000). In order to deal with the impacts of
globalization, the pressure to bring out new products and services rapidly and to improve operations
are considered as the most important priorities of business organizations in the future (Research,
2012). Enterprise resource planning (ERP) system, a set of highly integrated applications, which
consists of applications modules, which can be applied to manage most of the business functions
within an organization and it was introduced as an enabler for the implementation of effective TQM
(Movahedi & Nouri Koupaei, 2011; Li et al., 2008). However, management and ERP systems
implementation have tended to concentrate on their transactional and record-keeping perspectives,
rather than on their decision-support capabilities (Holsapple & Sena, 2005). Nevertheless, most
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organizations still experience insufficient business intelligence (BI) in their decision-making
processes when using ERP (Ghazanfari et al., 2011). Consequently, there have been various
techniques introduced to evaluate and assess the intelligence-level of enterprise systems to improve
decision support. This paper proposes BI tools as an intermediary for the ERP systems
implementation on Improving Mukherjee's Model (Holistic Management System for world-class
performance and leadership), and combines a comprehensive review of recent literature with
statistical methods for factor analysis.

2. Mukherjee’s Theory

Although there are many successful cases of TQM but TQM is not an all-embracing solution for
eliminating all ills and meeting current challenges from globalization and liberalization. Therefore,
Mukherjee (2006) presented a model for organization's world-class performance. This model has a
three-step module including Foundation, Infrastructure and Total Quality Management and each
consists of further three sub-divisions each, as follow,

Foundation: Customer focus, continuous improvement and strategic quality planning.

Infrastructure: Total organization involvement, logistics and supply chain management and quality
management system

Total quality management: Quality planning, quality control and quality improvement.

This model is shown in the Fig. 1.
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Quality management system—ISO 9000
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Fig.1. Mukherjee’s theory of holistic management system for world-class performance & leadership
(Mukherjee, 2006)

According to Mukherjee’s theory, if this model is implemented step by step, it will help the
organization achieve its end objectives, i.e., its vision or the long term strategic position that the
organization is aiming to achieve. The practicing of this model will ensure the organization to attain
‘total quality’ in every sphere of its working, i.e., to attain the ultimate in its performance, which is
the best in its class in the world (Mukherjee, 2006). As regards ERP systems creates business process
automation and interaction between environment and technology, and according to the benefits of
ERP systems and the relationship between TQM and ERP systems, a model provided for applying
ERP in effective implementation of TQM base of Mukherjee’s theory (Movahedi et al., 2011)
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Fig. 2. The effects of ERP systems on the three steps of Mukherjee' Model

The findings of the study indicated a conceptual model that show ERP systems can use as an enabler
for the implementation of effective TQM until the three-step are improved to global level.

Today, BI has plays essential role on the creation of the current information for operational and
strategic business decision-making (Popovic et al., 2010) and to survive in the harsh environment,
high-level management needs business intelligent information to efficiently manage corporate
operations and support their making of decisions (Cheng et al., 2009).

This paper investigates the role of advantages of BI as a mediator for the implementation of ERP
systems on Improving Mukherjee's Model. The findings of this paper will explain how the
combination of BI and ERP systems can be used as an enabler for the implementation of effective
TQM until the three-step are improved to its final stage. So the theoretical model in this study is
shown below:

Total Quality
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Quality control

Quality planning

R Bu.‘;fness Infrastructure Quality management system
Resource Intelligence
Planing Supply chain management
BI
(ERP) ( ) Total organization involvement

Ennndation Continuous improvement
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Fig. 3.The combination of BI and ERP Systems as an enabler on the three steps of Mukherjee' Model

BI tools can play a major role in increasing the quality of decisions. Sometimes these smart business
decisions are associated with immediate response and it is often used to reduce the time and
facilitates decisions. But in all cases, the use of BI is to be proactive (Negash, 2004). By combining
enterprise systems as well as BI, enterprise-wide data can be collected and analysed and decision-
making process can be facilitated. BI tools can analyse the business scenarios in long and short term
by using existing data in enterprise information systems. In addition, it can add some features such as
prediction of the required information and indicators to ERP’s modules. Several quality indicators
exist for prediction of the ability of process and machine capability, which can prevent future errors
in the system and product. BI can help organizations predict these quality indicators for the future.
Thus, this paper investigates the using a combination of Bl and ERP systems based on Mukherjee’s
theory. Therefore, suggested model can improve these three-step for global level.
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The purpose of this research is to investigate the effect of BI implementation as an enabler of ERP to
improve TQM base on Mukherjee's theory. Many recent studies have focused on the application of
ERP systems in TQM. Despite the differences between these researches, almost all of these
researches provide a model for relationship between ERP and TQM. In some research provided a
model for the relationship of TQM and ERP (Dudek-Burlikowska & Szewieczek, 2008; Ifinedo &
Nahar, 2006; Jha & Joshi, 2007; Kramer, 2008; Li et al, 2006; Sebastianelli & Rishel, 2005;
ShaoShao et al., 2006). Some studies examined the application of quality management in ERP
systems (Kumar et al., 2009; Laframboise & Reyes, 2005; Li, 2006. Madu & Madu, 2003;
Schniederjans & Kim, 2003; Bosilj-Vuksi¢ & Spremi¢, 2005). In other study, the effects of ERP
systems to achieve Six Sigma was investigated (Surendra, 2008; Varzandeh & Farahbod, 2010). On
the other hands, BI can be used to utilize the decision process of ERP. These techniques can increase
sensitiveness, flexibility and accuracy of information management systems. The hybrid systems that
contain two or more intelligence techniques have also been investigated (Kahraman et al., 2011).
These systems leverage the large data infrastructure investments (e.g. ERP systems) made by firms,
and have the potential to realise the substantial value locked up in a firm's data resources (Elbashir et
al., 2008; Azma & Mostafapour, 2012). Finally, BI systems are often implemented as enhancements
to widely adopted ERP systems (Elbashira et al., 2008; Elbashir et al., 2010). Also custom BI
solutions merge ERP data with other transactional data outside of the ERP solution, allowing
executives to analyse data from multiple sources. Although these studies review different dimensions
of ERP systems, but none of these studies has reviewed the effect of BI as an enabler of ERP in
organizations to reach global level. According to Sullivan (1996) BI is a key enabler of TQM. This
paper produces a framework for applying BI as an enabler of ERP in effective implementation of
TQM in three-steps of Mukherjee theory. The scientific basis of this research is very strong and
developed based on Mukherjee Studies.

3. The proposed study
3.1. Hypothesis of research

According to the proposed model of this research, the research hypotheses are refined after the
literature review and baseline study and they are summarized as follows,

1. Hypothesis H;. Using Business Intelligence (BI) in ERP systems influences on implementation
TQM Process.

2. Hypothesis H,. Using Business Intelligence (BI) in ERP systems influences on implementation
TQM Infrastructure.

3. Hypothesis Hs. Using Business Intelligence (BI) in ERP systems influences on implementation
TQM foundation.

These three hypotheses are shown in the following proposed model:

Total Quality Quality improvement
Management Process
Hypothese 1 Quality control
Quality planning
Enterprise Business
g Infeastrocture Quality management system
Resource Intelligence
Planing Hypothese 2 Supply chain management
BI -
(ERP) ( ) Total organization involvement
Ennndaton] Continuous improvement
Hypothese 3 Strategic quality planning
Customer focus

Fig. 4. The conceptual model: The impacts of BI (in ERP systems) on the three steps of Mukherjee’'
Model
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Statistical community of this study were including the experts in the field quality management and
ERP systems such as: Quality control managers in organizations that have been implemented ERP,
book authors, researchers, professors and masters and university faculty members, who have
expertise in this area.

The first hypothesis consists of three parts: Quality planning, Quality control and Quality
improvement. To test this hypothesis, 17 questions, in the questionnaire, are provided in which 6
questions are related to the first part, 6 questions related to the second part and 5 questions related to
the third part.

The second hypothesis also consists of three parts: Organization involvement, Supply chain
management and Quality management system. To test this hypothesis, 16 questions, in the
questionnaire, are provided where 5 questions are related to the first part, 6 questions related to the
second part and 5 questions related to the third part.

Finally, the third hypothesis also consists of three parts: Customer focus, Strategic quality planning
and Continuous improvement. To test this hypothesis, 17 questions, in the questionnaire, are provided
in which 5 questions are related to the first part, 7 questions related to the second part and 5 questions
related to the third part. To obtain a high degree of validity and reliability of this paper, different
measures have been undertaken. We use of multiple sources of information and opinions of experts
and professors. Questions extracted for the questionnaire are based on the Mukherjee’s theory and
largely are related with research topic. We use the Cronbach's Alpha to calculate the reliability. The
value of this factor has calculated 89.7 percent. The results indicate a high correlation between the
results of questionnaire survey. The sample size formulas and procedures used for categorical data are
very similar, but some variations do exist. We use the Morgan table to obtain the sample size (Krejcie
& Morgan, 1970). Since the data are qualitative and the number of statistical community is unlimited,
the sample size is equal to 385. After confirming the validity and reliability, the research questions
were launched with online questionnaires and they were sent to statistical community. The results of
these questionnaires were available for analysis, including number of samples, age and education of
respondents. When the number of sample reached to 385 cases, the data were entered in SPSS and
different hypotheses were tested.

4. The results
Questionnaires were distributed among experts, quality managers, book authors, researchers,

professors, graduate students and university faculty members. Fig 5 shows personal characteristics of
the participants who attended in our survey.

11.35

H Male ™ Female H Master's ®Ph.D. Bachelor

Gender Educational background
Fig. 5. Personal characteristics of the participants
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According to the results of Fig. 5, 53.6% of the participants maintained a master's degree, 29.9% had
Ph.D. degrees and 16.5% held a bachelor's degree. In addition, most participants were male and only
11.35% of them were female. Finally, academic field of these experts was Industrial Engineering,
Computer Engineering, IT, Management and few experts were graduated from the other academic
fields. Results of the descriptive tests indicate that using business intelligence, as an enabler of ERP,
had good effect on achieving successful implementation of all three steps of Mukherjee model.
Therefore, a combination of BI and ERP Systems can be effective on organization's world-class
performance. We used SPSS 19.0 to analyze the data. In following the results of examining
hypotheses are offered:

4.1. Testing Hypothesis 1
p>0.5 Using Business Intelligence (BI) in ERP systems impact on implementation Total quality
management Process.

u<0.5, Otherwise.

The results of SPSS are presented in Table 1 and Table 2 as follows,

Table 1
One-Sample Statistics

N Mean Std. Deviation Std. Error Mean
Hypothesis 1 385 0.64930 0.22529 0.02287

Table 2
One-Sample Test

Test Value =0.5

95% Confidence Interval of the Difference
Lower Upper

Hypothesis 1 6.526 96 0.000 0.14928 0.1039 0.1947

t Df Sig. (2-tailed) Mean Difference

4.2 Testing Hypothesis 2
p>0.5 Using Business Intelligence (BI) in ERP systems impact on implementation Total quality
management Infrastructure.

u<0.5 Otherwise.

The results of testing the second hypothesis are presented in Table 3 and Table 4 as follows,

Table 3
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
Hypothesis2 385 0.6022 0.23532 0.02389

Table 4
One-Sample Test

Test Value = 0.5
Mean 95% Confidence Interval of the Difference
Difference Lower Upper

Hypothesis2 4.276 97 0.000 0.10216 0.0547 0.1496

T df Sig. (2-tailed)
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4.3.Testing Hypothesis 3
pu>0.5 Using Business Intelligence (BI) in ERP systems impact on implementation Total quality
management foundation.

u<0.50therwise.

The results of SPSS are given in Table 5 and Table 6 as follows,

Table 5
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
Hypothesis3 385 0.7242 0.31351 0.03183

Table 6
One-Sample Test

Test Value = 0.5

95% Confidence Interval of the Difference

t df Sig. (2-tailed) Mean Difference
Lower Upper

Hypothesis 3 7.044 96 0.000 0.22423 0.1610 0.2874

5. Conclusion

In this paper, we have evaluated the impacts of BI in ERP systems based on Mukherjee' three step
model. The results have indicated that applying BI, as an enabler of ERP, will influence on
implementation of three-steps of Mukherjee theory. Note that this study was descriptive-cognition so
statistical community of this study included the experts in the field quality management and ERP
systems and researchers were unable to test the hypothesis as a case study in different organizations,
separately. Therefore, this is the limitation of this research and we suggest to interested researchers to
apply Mukherjee’s model for various case studies in different organizations, separately.
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