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Abstract

Because of globalization, stiff competition, Rapid market change, higher environmental uncertainty and lower
technology cycle time, it is inevitable to include risk management in the six sigma methodology no matter whether
the organization is manufacturing concern or service concern. Risk management is to play a basic role in Define,
Measure, Analyze, Improve and Control phase (DMAIC) and Define, Measure, Analyze, Design and Verify
phase (DMADV) in the supply chain. In this paper a need is established using exiting literature to include risk
management into six sigma methodology and its potential benefits are described.
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1. Introduction

In fact that has been quite successful for the companies to make six sigma fully compatible with the organizations
for competitiveness, Profitability, growth and quality in special. There has been lot of researches in context of
combining the six sigma with various other management strategies. Some of these combining with six sigma are
Total Quality Management (Revere and Black, 2003), Hammer and Goding, 2001), Human Resource Functions
(Wyper and Harrison, 2000), Lean Production (Antony et al., 2003), ISO 9000 (Catherwood, 2002), ISO 9001
(Dalgleish, 2003), and the capability maturity model (Murugappan and Keeni, 2003). While the literature is silent
about the risks associated with six sigma projects in broad perspective of risk management (R.K. Padhy and S.
Sahu, 2011). In any project risk management is necessary (lan Isaac , 1995).1t applies on the six sigma projects also
to assure the success of the project from every perspective.

Six Sigma is a process improvement methodology that uses statistical tools to reduce the process variability
leading to nearly zero defect in the processes. Six Sigma goals are to reducing defects less than 3.4 parts per
million, (PPM) (Goh and Xie, 2004).

Today’s supply chain has tangible risks such as high level of process variations which leads to poor performance.
(Martin Christopher and Hua lee, 2004). Mason Jones and Towill, (1998) described five overlapping supply chain
risk sources: environmental risk sources, demand and supply risk sources, process risk sources and control risk
sources. Uta Ju“ttner (2005) discovered by focused group discussion that six sigma is not widely used in supply
chain risk analysis in traditional risk assessment. Researches are mainly carried on the implementation of six sigma
in the supply chain for reducing process variability.

Risks Management is defined as the “Combination of probability or frequency of occurrence of a defined hazard
and magnitude of the occurrence” (BS 4778, 1991). Roger Williams et all (2006) found three types of risks in the
context of quality management: (a) predictable risks that organizations know they face, (b) the risks which an
organization knows it might run but which are caused by chance (c) the risks which organizations do not know they
are running. The purpose is to make Risk management and six sigma fully compatible with the requirements of the
modern organizations.

Risk management practices along with six sigma are very important. Basically six sigma projects and risk
management goes side by side. Six sigma is related directly with the risks present in the projects. (Antony et al.,
2007; Pande et al., 2000). Six sigma tackle the quality risk for the company to assure profitability, efficiency, and
low variability. Indeed they are the risk. But six sigma is confined to specific projects for variability reduction but
the larger scenario is about the risks which are arising due the six sigma projects for the long term and short term
operations of the company. The role of risks management in six sigma is increased in the dynamic business
environment. Risk management deals with the effects of six sigma projects on the organization in the overall
strategic way and to assure the full benefits from the six sigma projects. Six Sigma makes the supply chain efficient.
At the same time it introduces new risks to be handled to maintain the continuity and the profitability of the
organization. These risks include:
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Budget overrun, Time delay and Project related risks Gll¢in Biiyikézkan*, Demet Oztiirkcan

Continuity risks

Contingency risks in case of DFSS

Cost and benefit risks of six sigma projects

Operational risks arising if training for six sigma is not up to standard.

Compliance of the project with the company strategy

Managing risk of wrong information while including the voice of customer in six sigma planning as the
Dedeke (2002) suggested that the audit process should be devised to ensure the relevance of the six sigma
projects with the requirements of the customers.

®  HR related risks on the hiring of new employees related to six sigma

The benefit of the model is that it reduces the cost of the six sigma and the risks management if done under the
separate head using less financial and human resources.

2. Comparison of Risk Management and Six Sigma

The paper will investigate into the enhanced role of standard risk management practices in Six Sigma methodology
from basic theory, Process, starting point of solving problems, implementation steps, attention object, staff training,
Financial Investment, Critical Success Factors and Tools

2.1 Basic Theory

Six Sigma came from the Motorola Corporation in 1980’s for reducing the process variability. In empirical term its
goal is to reduce the defect rate of the process up to 3.4 DPMO. It is related purely to engineering background.
Organization around the world adopted this methodology and enjoyed significant benefits. Researches has been
carried on six sigma from various perspectives to make it complete fit within the organization whether it is a
manufacturing or service, Large scale or Small scale.

Risks are inherent in every organization. Risk management implies to eliminate, minimize or transfer of risks of
potential loss or damage to the organization. Its scope is wide covering both the internal and external sources of
risks.

2.2 Process

The process of six sigma consists of two methodologies which consist of DMAIC and DMADV. Six sigma teams
are under the Company’s management which is fully committed to reduce the process variations. Six sigma goal is
to reduce the process variations up to 3.4 defects per million opportunities. Six sigma teams are fully devoted to
reduce process variations, fully trained and certified as per their training and experience in Process variability
reductions.

Risk management process consist of different but commonly coherent as per different authors and practitioners.
The complete supply chain risk management process (SCRMP) consists of three phases. Phase I includes (a) Risk
Identification (b) Risk Measurement (c) Risk Assessment, phase II includes (a)Risk Evaluation which includes
Risk Ranking, Risk Acceptance, Risk mitigation and contingency plans and Risk Planning. And the final Phase I11
includes Risk Controlling and Monitoring (Rao Tummala and Tobias Schoenherr, 2011).

Risk management and six sigma process have synergy as the Risk identification and Risk assessment is compared
with Define and Measure phase of DMAIC. (James D.T. Tannock, O.Balogun and H.Hawisa, 2007).along with the
above function risk management has two other functions as (I) Tackling the risks associated with the running of six
sigma projects and their probable negative impacts if failed to achieve the results. As one study carried out on
investigating the reason of the green belt projects failure and success. (Ying-Chin Ho et all, 2008). (II) The large
role of risk management in the six sigma is when the company is taking the decision to implement six sigma
methodology to achieve remarkable results. Standard risk management process is necessary in this regard to make
the six sigma a complete fit for the organization in terms of cost and benefit analysis, culture, staff quality,
resources, scale of the company, assessment of special needs for the company and assessment of the special risks
associated with that particular industry or company for six sigma implementation.

2.3 Starting point of problem solving

In DFSS six sigma identifies the variability problem in the organization and make its assessment to design the
process. The need of DFSS arises when there is necessary to establish a new process or when the existing process
is not meeting the performance requirements even with DMAIC. DMAIC starts with identifying the process
variability and reducing it.

Risk management starts with Identification of risks and then tackling those risks to prevent the organization. It
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provides an umbrella cover at the start of DMAIC and DFSS. It forecasts the probable risks in carrying out these
projects. Risk management reduces the chances of failure of DMAIC and DFSS to the minimum.

2.4 Implementation steps

Six sigma is implemented through a well-structured teams system which commonly includes Executive
Leadership, Champions, Master Black Belts, Black Belts and Green Belts.

Risk management carries out its process through Chief Risk Officer (CRO).which performs its functions under the
executive leadership. The Risk management hierarchy is not well defined. It varies from organization to
organization.

2.5 Attention object

Attention of six sigma is on process variability reduction to increase efficiency and avoid cost of reworks.

Risk management is concerned with removing or mitigating the risks associated with the normal functioning of the
organization. It guarantees the contingency and continuity planning if risks identified are materialized. It also
tackles the regulation and compliance risks.

2.6 Staff Training

Risks management starts with establishing the context and identifying the risks. The most commonly used tool for
identifying the risk is brainstorming (Ian Isaac, 1995). This method is easy and reliable since the experts or the
employees direct on the work knows better about the process risks and exploring those risks by discussion is used.
2.7 Financial Investment

Six Sigma is a well-structured approach which requires considerable investment in training, tools and techniques.
Cost and benefit analysis is done on every aspect of the Six sigma.

Risks management requires considerably less financial investment but its tackles the most crucial aspect of the
organization and six sigma projects especially Continuity and Contingency planning.

Critical Success factors for Six Sigma | Critical Success Factors for Risk Management

1 | Management commitment and involvement Top Management Commitment and support
2 | Understanding of six sigma methodology, tools | Communication
and Techniques
3 | Linking six sigma to business strategy Culture
4 | Linking six sigma to customers. Information Technology
5 | Project selection, reviews and tracking. Organizational Structure and Design
6 | Organizational infrastructure. Training
7 | Cultural change. Participation of Everyone
8 | Project management skills. Trust
9 | Linking six sigma to suppliers. Measurement

10 | Training

11 | Linking six sigma to human resources,

12 | Investment of essential resources

13 | Incentive and reward system

14 | Cooperation and communication

15 | Coordination with a knowledge management
system

16 | Data System

17 | Bottom Line Focused

18 | Change Management

19 | Adaptable System

Notel.
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Commonly Used Tools of Six Sigma | Commonly Used Tools of Risk Management
1 Sampling Brainstorming
2 ANOVA Risk Probability assessment
3 Statistical Process Control. Risk Probability assessment
4 Quality Function Deployment, Risk Impact assessment
5 Regression analysis, Risk Classification
6 Correlation studies Ranking of risks
7 Quality Costing Quality management
8 Analytical Hierarchical Process Training Programs
9 Simulations
10 Cost benefit analysis during risks planning
11 Cause and effect analysis
12 Customer satisfaction surveys
Note:

3. Conclusion

Six sigma and risk management are necessary for each other. Without proper risk management six sigma projects
may fail to fulfill their goals. To achieve the synergy between the two methodologies a theory approach is needed.
More empirical research is needed in this regard.

References

Antony, J., Antony, F. J., & Kumar, M., (2007). Six sigma in service organizations: Benefits, challenges and
difficulties, common myths, empirical observations and success factors. International Journal of Quality and
Reliability Management (24, 3), 294-311.

Antony, J., Banuelas, R., (2002). Key ingredients for the effective implementation of six sigma program.
Measuring Business Excellence (6, 4), 20-27.

Antony, J., (2006). Six sigma for service processes. Business Process Management Journal, (12, 2), 234-248.
Antony, J., (2007). Is six sigma a management fad or fact? Assembly Automation (27, 1), 17-19.

Antony, J., Escamilla, J.L., Caine, P., 2003. Lean Sigma. Manufacturing Engineer (82, 4), 40—42.

BS 4778, 1991, Quality Vocabulary, British Standards Institute.

Catherwood, P., (2002). What’s different about Six Sigma? Manufacturing Engineer (81, 8), 186—189.

Dalgleish, S., (2003). My ideal quality system. Quality (42, 7), 1.

De Koning, H., & De Mast, J., (2006). A rational reconstruction of six-sigma’s breakthrough cookbook.
International Journal of Quality and Reliability Management (23, 7), 766—787.

Dedeke, A., (2002). What Makes Six Sigma Work. Virtualbookworm.com Publishing. Eckes, G., 2001. The Six
Sigma Revolution: How General Electric and Others Turned Process into Profits. Wiley, New York.

Giilgin Biiyiikdzkan, Demet Oztiirkcan ,(2010) An integrated analytic approach for Six Sigma project selection
Expert Systems with Applications, Volume 37, Issue 8, Pages 5835-5847

Goh TN, Xie M, (2004). Improving on the Six Sigma paradigm. The TQM Mag. 16: 235-240.

Galorath, D. (2006), “Risk Management Success Factors”, PM World Today, Vol 8(11) [e source]

Grabowski, M. and Roberts, K. (1999), “Risk mitigation in virtual organizations” Organizational Science. Vol.
10(6), pp. 704-722

Hammer, M., Goding, J., (2001). Putting six sigma in prospective. Quality (40, 10), 58—62.

Henderson, K.M., Evans, J.R., (2000). Successful implementation of Six Sigma: benchmarking General Electric
Company. Benchmarking 7, 260-281.

Ian Isaac, (1995). “Training in risk management”, International Journal of Project Management Vol. 13, No. 4, pp.
225-229.

James E. Brady and Theodore T. Allen, (2006) “Six Sigma Literature: A Review and Agenda for Future Research”,
Quality and Reliability Engineering International, Volume 22, Issue 3, pages 335-367

James D.T. Tannock, Oluwatuminu Balogun, Hisham Hawisa, (2007) "A variation management system supporting
six sigma", Journal of Manufacturing Technology Management, Vol. 18 Iss: 5, pp.561 - 575

187




European Journal of Business and Management www.iiste.org
ISSN 2222-1905 (Paper) ISSN 2222-2839 (Online) g
Vol.5, No.12, 2013 ||ST[

Jiju, A., Banuelas, R., (2002). Key ingredients for the effective implementation of Six Sigma program. Measuring
Business Excellence 6, 20-27.

Keller, P.A., (2001). Six Sigma Deployments: A Guide for Implementing Six Sigma in your Organization. Quality
Publishing, Tucson.

Knowles, G., Whicker, L., Femat, J. H., & Canales, F. D. C., (2005). A conceptual model for the application of six
sigma methodologies to supply chain improvement. International Journal of Logistics: Research and Applications
(8, 1), 51-65.

Martin Christopher and Hua lee, (2004) “Mitigating supply chain risk through improved confidence.”
International Journal of Physical Distribution & Logistics Management Volume: 34 Issue: 5 2004

Mason-Jones, R. and Towill, D.R. , (1998), “Shrinking the supply chain uncertainty cycle”, Control,

pp. 17-22.

Murugappan, M., Keeni, G., (2003). Blending CMM and six sigma to meet business goals. IEEE Software March.
Quality Management and Business Excellence (11, 4 and 5), S720-S727.

Mark Smith, Rolf Visser, (2006) "Quality and risk management: what are the key issues?” The TQM Magazine,
Vol. 18 Iss: 1, pp.67 — 86

Pande, P. S., Neumann, R. P., & Cavanugh, R. R., (2000). The six sigma way: How GE, Motorola, and other op
companies are honing their performance. New York: McGraw-Hill.

Pande, P.S., Neuman, R.P., Cavanagh, R.R., (2000). The Six Sigma Way: How GE, Motorola, and Other Top
Companies are Honing Their Performance. McGraw- Hill, New York.

R.K. Padhy, S. Sahu ,(2011) “A Real Option based Six Sigma project evaluation and selection model”,
International Journal of Project Management, Volume 29, Issue:8,Pages 1091-1102

Rao Tummala and Tobias Schoenherr, (2011) “Assessing and managing risks using the Supply Chain Risk
Management Process (SCRMP)”. Supply Chain Management: An International Journal, Vol.16, Iss: 6, pp.
474-483

Roger Williams, Boudewijn Bertsch, Barrie Dale, Ton van der Wiele, Jos van Iwaarden,

Revere, L., Black, K., (2003). Integrating six sigma with total quality management: a case example for measuring
medication errors. Journal of Healthcare Management (48, 6), 377-391.

T. Raz, E. Michael, (2001). “Use and benefits of tools for project risk management”. International Journal of
Project Management 19, 9-17

Uta Jiittner, (2005) "Supply chain risk management: Understanding the business requirements from a practitioner
perspective", International Journal of Logistics Management, the, Vol. 16 Issue: 1, pp.120 — 141

Wyper, B., Harrison, A., (2000). Deployment of six sigma methodology in human resource function: a case study.
Total

Yang, H. M., Choi, B. S., Park, H. J., Suh, M. S., & Chae, B. K. ,(2007). Supply chain management six sigma: A
management innovation methodology at the Samsung group. Supply Chain Management: An International Journal
(12, 2), 88-95.

Yang, H. M., Choi, B. S., Park, H. J., Suh, M. S., & Chae, B. K. ,(2007). Supply chain management six sigma: A
management innovation methodology at the Samsung group. Supply Chain Management: An International Journal
(12, 2), 88-95.

Ying Chin Ho , Ou Chuan Chang , Wen Bo Wang, (2008), “An empirical study of key success factors for Six
Sigma Green Belt projects at an Asian MRO company”, Journal of Air Transport Management 14, 263-269Strunk,
W., Jr., & White, E. B. (1979). The elements of style. (3rd ed.). New York: Macmillan, (Chapter 4).

Van der Geer, J., Hanraads, J. A. J., & Lupton R. A. (2000). The art of writing a scientific article. Journal of
Scientific Communications, 163, 51-59

Notes

Note 1.

Six Sigma, Factor 1-11(Wyper and Harrison. 2000), Factor12 (Jiju, A., Banuelas, R., 2002), Factor 13(Keller,
2001), Factor 14 (Henderson and Evans, 2000), Factor 15 (Pande et al., 2000), Factor 16-19 (James E. Brady and
Theodore T. Allen, 2006)

Risk Management, Grabowski and Roberts (1999), Galorath (2006), Hasan Ali (2002)

Note 2.

Six Sigma Tools 1; (De Koning & De Mast, 2006), Tool 2; (Yang, Choi, Park, Suh, & Chae, 2007), tools 3, 4;
(Antony et al., 2007), tool 5, 6; (Knowles et al., 2005), tools 7; (Antony, 2006), tools 8; (Yang et al., 2007)

Risks Management tools T. Raz, E. Michael (2001)
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