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Abstract: The purpose of this study is to empirically assess the six-sigma (6 ) project presently used in
organizations and to examine their impact on the business excellence model, known as European Foundation
for Quality Management (EFQM). Six sigma affects on the five constructs of the EFQM model; namely
leadership, strategy, people, partners and suppliers and processes. In this paper, a real case study is considered
to implement the 6  methodology and the EFQM model. The analysis of the data obtained from the
questionnaire for 30 mangers out of 42 managers confirms the significant contribution of implementing 6
projects to the successful EFQM model. Improvements in effectiveness and efficiency in ownership,
empowerment with accountability, partnership within the inter-functional peer group, communicating the
strategy, people’s knowledge and capabilities and business, including the design of products and services. In
addition, improvements are observed in the decision-making process. Six sigma directly affects on the business
excellence, as it contributes to improve the human resource and process as well as fulfill the system
specifications.
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INTRODUCTION these advanced techniques and methodologies [1]. It is

Different organizations use different methodologies, should be selected for the appropriate team and applied
approaches and tools for implementing quality correctly to the appropriate process. The successful
management and programs for continuous quality implementation of approaches, tools and techniques
improvement. The program is likely to have a different depends on their understanding, knowledge and proper
name or label, such as Total Quality Management (TQM), application in organizational processes [2]. The objective
Six Sigma, Business Process Re-engineering (BPR), of this paper is to highlight the requirements of the EFQM
Operational Excellence or Business Excellence. Regardless model those are better served by the approach of six
of the methodology, approach, tool or the name of the sigma implementation and to motivate the decision makers
continuous improvement programs, each organization will to go for six sigma for better adaptation to the excellence
certainly need to use a proper selection and combination model.
of different approaches, tools and techniques in its The  remainder  of  this   paper   after   the
implementation process. Most of these tools, approaches introduction  section  is  structured  as  follows. Section
and techniques are used worldwide and simple to 2 provides the literature of research. Section 3
understand and can be used by a large number of people demonstrates study about EFQM and six sigma
of the company (e.g. PDCA cycle or Deming's circle). methodology. Section 4 demonstrates study objectives
However, some techniques in this area are more complex and questions. Section 5 presents the scope and
and demanding (e.g. Six Sigma, Lean Sigma, Design for Six methodology of the study. Section 6 discusses and
Sigma or EFQM excellence model). Specialists for specific analyzes the results and Finally, Section 7 is the
problem-solving applications and implementation use conclusion of this paper.

very important that tools, approaches and techniques
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Literature Review: Motorola originally developed six companies (i.e. Bosch, Renault, Fiat, BT, Boll, Electrolux,
sigma in 1987 and targeted an aggressive goal of 3.4 ppm KLM, Nestle, Olivetti, Philips, Solzer, Volkswagen,
defects [3,4]. In 1994, Larry Bossidy, the CEO of Razalet, Siba) with a mission to promote performance
AlliedSignal, introduced six sigma as a business initiative excellence and to create organizational competitiveness in
to “produce high-level results, improve work processes, Europe as well as in European organizations throughout
expand all employees’ skills and change the culture” [5]. the world [15]. The European Quality Prizes and the
This was followed by the well-publicized implementation European Quality Award (EQA) were launched in 1991 by
of six sigma at General Electric beginning in 1995 [6]. the EFQM, with the support of the EOQ and the European
Currently, there are many books and articles on six sigma Commission. The EFQM is responsible for their
written by practitioners and consultants and only a few management and funding. Since 2001 this award was
academic articles published in scholarly journals [7, 8]. introduced as EFQM model. The award achieved much
Reviewing the practitioner literature and these academic needed requirement (i.e. to have visibility of top
articles provides a starting point for defining the six sigma management involvement in the quality management
methodology. activity).

Six sigma has been defined in the practitioner The model was reviewed periodically and the most
literature in a variety of ways. This disparity leads to some significant changes were introduced in 2003 and 2010. The
uncertainty and confusion. Some of the following model is based on eight fundamental concepts of
definitions are considered from  the   practitioner   articles. excellence that are retrieved from eight principles of
Quality progress is called six sigma as the high quality management and total quality management. These
performance and data-driven approach to analyze the root are as follows: achieving balanced results, adding value
causes of  business  problems  and  solve  them   [9]. for customers, leading with vision, inspiration and
Harry and Schroeder [10] described six sigma as a integrity, managing by process, succeeding through
business process that allows companies to drastically people, nurturing creativity and innovation, building
improve their bottom line by designing and monitoring partnerships and taking responsibility for a sustainable
everyday business activities in a way that wastes and future. Though meeting these concepts is quite difficult
resources are minimized while increasing customer but these are not negotiable. In other words, any
satisfaction. Hahn et al. [11] described six sigma as a organization cannot claim exception to any criteria related
disciplined and statistically based approach for improving to any of the fundamental concepts.
the product and process quality. On the other hand, The EFQM model comprises of nine major criteria in
Sanders and Hild [12] considered it as a management two categories, namely enablers and results. Enablers
strategy that requires a culture change in the organization. consist of the first five criteria, namely leadership, people,
Recognizing the divergence in definitions, Hahn et al. [13] strategy, partnerships and resources and processes,
noted that six sigma has not been defined carefully in products and services. Results consist of the next four
either the practitioner or academic literature. criteria, namely people results, customer results, society

Many of the definitions of six sigma found in the results and key results [16].
literature are very general and do not provide elements or In order to make the criteria comprehensible and
factors (i.e. variables, constructs, concepts), as Whetten actionable each criterion is divided into several sub
[14] described them to define the “what” of the theory and criteria. There are 32 sub criteria in total. An organization
described their relationships among the elements to define is supposed to address, either explicitly or implicitly each
the “how”. Therefore, our data collection focuses on sub criteria in their submission document and also the
obtaining a scientific definition of six sigma and then assessors are required to ask questions with respect to
extracting both the elements of six sigma and their the sub criteria while assessing the status of any
relationships. organization.

Efqm and Six Sigma: European Quality Award - EFQM does and the results criteria include what an organization
model: European Foundation for Quality Management achieves. It is through performing the enabler criteria an
(EFQM) is a non-profit organization that has been organization achieves results. In this respect, the enablers
established in1988 by fourteen well-known European criteria are causes and the results criteria are effects.

The enablers criteria cover whatever an organization
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Santos-Vijande and Alvarez-Gonzalezet [17] found out application of specific projects. This is accomplished
that there exists a positive causal relationship between the through the use of two six sigma sub-methodologies,
EFQM’s enablers and firms’ results. Eskildsen et al. [18] namely DMAIC and DMADV. The DMAIC, which stands
also confirmed this relationship through a survey of 750 for define, measure, analyze, improve and control, is an
Danish companies. An organization is supposed to improvement system process for existing processes falling
improve its way of performing the enablers from the below specification and looking for incremental
feedback from the results. The enablers and results are improvement and the DMADV (define- measure- analyze-
given equal weights of 50% each. The total score is 1000. design- verify) apply to the product development and
No such evidence is available on the maximum score design at Six Sigma quality levels [32]. It is a myth that Six
achieved by any organization. However, Moeller [19] Sigma works only in large companies. Six sigma has
revealed that the best score obtained in an Industrial evolved into a business strategy in many large companies
setting was between 650 and 750. and its importance in small and medium sized enterprises

The  model  suggests  a  measurement   system (SMEs) is growing everyday [33]. In fact, the results are
known as RADAR standing for results, approach, quicker and much more visible in smaller companies than
deployment, assessment and refinement. The result in larger corporations [34]. The DMAIC approach has
criteria are scored for scope and relevance, integrity, been followed here to solve an underlying problem of
segmentation, trends, targets, comparison and causes reducing process variation and the associated high defect
(whether  or  not  they  are  caused  by  the  approach). rate. There are many case study apply this methodology
The  enabler  criteria are rated on approach, deployment, to solve the company’s underlying problem [26, 29, 30,
assessment  and  refinement  [16].  There  are  two 35]. The DMAIC is a process improvement cycle of Six
outputs from the assessment process; 1) score that is an Sigma program as well as an effective problem solving
indicator of the level of success for each criterion and the methodology. Brewer et al. [36] indicated that DMAIC is
total where the highest score obtained by any “the primary framework used to guide Six Sigma projects”.
organization in the year of assessment is also indicated Six Sigma projects are based on the DMAIC approach and
and 2) a feedback report that gives the strengths and “the role played by DMAIC in gaining the overall success
opportunity for improvement. of Six Sigma is equally critical” [37]. 

Six Sigma: Six sigma as an improvement program has associated high defect rate, Six Sigma focuses on
received considerable attention in the literature during the improvement methodology application, then the DMAIC
last few years [20-30]. Motorola launched six sigma is mentioned most frequently now and a lasting
methods in 1987 and was also the first firm to win the improvement method [38]. In define phase the top
Malcolm Baldrige National Quality Award (MBNQA) in management shall identify the problem according to
1988. Six sigma is a useful problem-solving methodology customer feedback, strategy and mission of company,
and provides a valuable measurement approach. It has a define customer requirements and set goal. Measurement
statistical base and with proper utilization of is a key transitional step on Six Sigma road; one that helps
methodologies can help us to improve the quality of both the project team refined the problem and being the search
product and process. In addition to providing data-driven for root causes which will be the objective of Analyze
statistical methods for improving quality, six sigma also step in DMAIC. Therefore, the project team needs to
focuses on some vital dimension of business processes, validate problem/process, refine problem/goal and
reducing the variation around the mean value of the measure key steps/input. In analyze stage, the project
process [31]. At many companies, six sigma simply means team shall use data analysis tools and process analysis
a measure of quality that strives for near perfection. It is techniques to identify and verify root causes of the
a disciplined, for eliminating defects in any process problem. For the reason, the project team needs to
covering manufacturing and transactions, as well as develop causal hypotheses, identify vital few root causes
products and services. The fundamental objective of the and validate hypothesis. The goal of the improve stage is
six sigma methodology is the implementation of a to find and implement solutions that will eliminate the
measurement-based strategy that focuses on process causes of problems, reduce the variation in a process, or
improvement and variation reduction through the prevent  a  problem  from  recurring.  So  the  project   team

In order to reduce process variation and the
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Fig. 1: Six sigma & EFQM model

needs to develop ideas to remove root causes, test Motorola’s case, the organization that first packaged the
solutions and standardize solution/measure result. approach. There is a straight-line link through the model
Control phase is very important for the project team needs from Leadership setting the Policy and Strategy and
to establish standard measures to maintain performance achieving it through the organization’s Processes. Six
and correct problems as needs. Without control efforts, Sigma requires very determined leadership. It must set the
the improved process may well revert to its previous state framework for the management system for the
[39]. organization and that system should be built around the

Six Sigma and EFQM Model: The model shown (Figure 1) many organizations rely on sixth sense and gut feel. 
provides an ideal framework to review organizational In many ways, measurement is at the heart of the
performance against world-class best practice and to Excellence Model. It is certainly at the heart of six sigma.
identify strengths and areas for improvement. If it’s not an Measurement is so important, yet it is usually done in a
integral part of your Strategy Review and Business very ineffective way by organizations. Get it right and it
Planning process, you should really be asking ‘why not?’ helps you understand the state your processes and why

By way of a refresher, or as a high level introduction, performance is not perhaps where you would like it to be.
the model contains nine criterion that link together in a
variety of ways. Essentially, though, the ‘results’ (the Objective of this Research: Our objective is thus to
criterion on the  right  hand  side),  are  caused  by  the improve our understanding of the impacts of six sigma
‘enablers’ (the criterion on the left hand side). The project on adopting the business excellence model in a
enablers represent the ‘what you do’ and ‘how you do service company. More specifically, one intends to
them’ activities of the organization. Get them right and the ascertain the success of six sigma, as determined by the
results follow. leadership of EFQM model and of the information they

Six Sigma and the Excellence Model are provide. One will also ascertain to what extent EFQM
complementary approaches. Indeed, two of the early contribute to the successful completion of projects
winners of the American equivalent, the Malcolm Baldrige through their individual and organizational impacts.
National Quality Award, have been Motorola and Allied Indeed, one aims to verify if the use of a six sigma is
Signal both proponents of the Six Sigma approach and in related  to  efficiency, productivity and effectiveness of an

principles of Six Sigma and management by fact. Too
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organization. Thus, the following research questions: Internal consistency of measures, i.e. their uni-
What are the main determinants of the success of the six dimensionality and their reliability must be verified first.
sigma currently used? Does the use of six sigma in Service The observable variables measuring a non-observable
Company Improved the Stability of EFQM in construct (or latent variable) must be uni-dimensional to
organization? And what is the contribution of the six be considered unique values. Uni-dimensionality is
sigma to EFQM success? The research hypotheses are as usually satisfied by retaining variables whose loadings (k)
follows: are above 0.5, indicating that they share sufficient

Hypothesis 1: Implementation of the six sigma project dimensionality criteria are thus met. Reliability can be
improves leadership in the service company. verified by considering the value of the  coefficient,

Hypothesis 2: Implementation of the six sigma project loadings plus the sum of the errors due to construct
helps to achieve strategy deployment in a great way by variance. A  greater than 0.7 indicates that the variance
selecting strategy related projects. of a given construct explains at least 70% of the variance

Hypothesis 3: In six sigma project, people’s knowledge the convergent validity of the constructs, as their average
and capabilities are developed. variance extracted ranges from  0.72  to  0.83  in  value.

Hypothesis 4: In six sigma project, partners and suppliers It shows the extent to which each construct in the
are managed for sustainable benefit. research model is unique and different from the others.

Hypothesis 5: In six sigma project, processes are designed constructs (i.e. the squared correlation between two
and managed to optimize stakeholder value. constructs) should be less than the average variance

Research Methodology: To test the research model, a construct and its measures). 
survey of 42 managers of high and medium levels of
service consultants is conducted and identified from a Test of the Theoretical Model: The research hypotheses
service company located in Management province of Iran. are tested by analyzing the direction, the value and the
The questionnaire has been sent by e-mail in order to level of significance of the path coefficients (gammas)
support a better interaction between the researchers and estimated by the PLS method. The high percentage of
the respondents, to contribute a better quality of variance explained in each dependent construct is
information, to a faster response cycle and to a reduction indicative of model fit. 
in research costs [40, 41]. 30 questionnaires have been
have been confirmed and validated. Hypothesis 1 (H1): A positive and highly significant path

coefficient confirms that the Implementation Six sigma
Test of the Measurement Model: To test the multivariate projects is strongly associated to improve leadership in
relationships hypothesized by the research model, a Service Company. The model expects “Leaders reinforce
structural equation model was used. The partial-least- a  culture  of excellence with the organization’s people”.
squares (PLS) method is chosen for its robustness as it In the six sigma approach, the project champions through
does not require a large sample or normally distributed the respective Black belt infuse the culture of excellence
multivariate data  in  comparison  to  covariance  structure by demanding project specific achieving stretch goal,
methods such as LISREL and EQS [42]. The PLS method which is again relevant to the organization’s strategy, as
simultaneously assesses the theoretical propositions and six sigma projects must be having direct link with
the properties of the underlying measurement model. Note organization’s strategic objectives. By doing so the six
that the PLS method does not provide goodness-of-fit sigma approach makes the leaders fulfill all the guiding
indices; model fit is rather assessed by the reliability of points relevant to this requirement, like inspiring people,
each construct, the significance of the path coefficients develop ownership, empowerment with accountability,
and the percentage of variance explained (R2) for each help create partnership within the inter functional peer
dependent construct [43]. group, etc.

variance with their related construct. The uni-

defined as the ratio between the square of the sum of the

of the corresponding measure. There is also evidence of

The  last  property to be verified is discriminate validity.

The shared variance between a construct and other

extracted (i.e. the average variance shared between a
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Hypothesis 2 (H2): The second hypothesis could be philosophy uploads key learning from each project, which
confirmed as Implementation Six sigma project was found facilitates knowledge sharing. Thus, it also helps increase
to directly influence the to help achieve strategy organizational capability.
deployment in a great way by selecting strategy related
projects. The model expects “Strategy and supporting Hypothesis 5 (H5): The fifth hypothesis can be confirmed
policies are communicated, implemented and monitored”. as in six sigma project Processes are designed and
Project selection in six sigma, involves senior management managed to optimize stakeholder value. Systematic
to filter out Six Sigma projects that do not have financial implementation of six sigma demands identification of key
or strategic implications [44]. From this perspective the processes and the process owners. Identification of key
decision rights to initiate a project are allocated to senior performance parameters having linked with strategy of
management. While defining the project charter extensive each key process needs to be identified. Organization
discussions takes place between top and other levels of wide deployment of six sigma demands key process sigma
management-like Black and Green belts. Thus it helps also levels to be determined and improvement plans are to be
in communicating the strategy. During the define phase chalked out wherever required. Author’s experience
the group derive technical ‘Y’ from business ‘Y’ and in suggests that many organizations while going for six
target setting it considers bench marked figures, best sigma, identifies key processes but generally do not go
achieved figures and competitors’’ performance, etc. for process wise sigma level assessment, thus are not able

Hypothesis 3 (H3): The third hypothesis, presuming a and achieving a common goal/target level. The model
positive influence of the six sigma project People’s expects “Product and services are developed to create
knowledge and capabilities are developed As mentioned optimum value for customers”. During the project
in Para 3, six sigma demands structured in depth training selection phase (Define Phase) the team examines all
on problem solving, project management, statistical aspects of critical to business including design of product
techniques. Thus makes people more competent. And and services. Thus six sigma help achieve this criteria of
through the parallel structure it empowers people to the excellence model. 
exercise their knowledge in practical field. The model
expects “People are aligned, involved and empowered”. CONCLUSION
By taking projects related to Strategy people are aligned
with the organization’s goals and objectives, by creating The research aim of this study was to determine the
a six sigma meso-structure people are empowered and actual impacts of the six sigma project upon adopting the
involved. business excellence model, known as European

Hypothesis 4 (H4): Testing the fourth hypothesis company and. In this paper, we has also highlighted how
confirmed that in six sigma project partners and suppliers six sigma would able to support organization endeavor in
are managed for sustainable benefit. A six sigma project adopting the excellence model and motivating to pursue
requires working with the suppliers. At a matured stage, other activities involved in the company. In addition, this
an organization extends its expertise in six sigma to their paper has presented the criteria of the award model in
suppliers for mutual benefit, thus strengthening the order  to  serve  a  better  by  the  six  sigma  process.
partnership. As for example, a Ferro Alloy company took EFQM  success  models  should  continue  to be
up a six sigma project of increasing the load Factor of validated  and  challenged.  Thus,  the results of this
induction Furnaces where they worked with the supplier paper  has  used the six sigma methodology and the
for improving  the  Electro Paste casing development. EFQM model in a real case study of a service company in
This was appreciated by the Award assessors. The model order to gain some advantages of both of them.
expects “Information and knowledge are managed to Improvements in effectiveness and efficiency in the
support effective decision  making  and  to  build  the managerial process have been observed in terms of better
organizational capability”. Systematic implementations of human resource planning, achieving a strategy,
six sigma demands maintaining a project file for each monitoring and controlling the whole processes.
project. Each project file maintains the key aspects of each Furthermore, improvements in productivity have also
project, thus each project file is a source of knowledge. been observed in terms of the timely decision-making
The organization those are working with six sigma process and business success.

to disseminate six sigma culture across the organization

Foundation for Quality Management (EFQM), in a service
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