Summary of ISO 13053-1:2011 - DMAIC
Methodology

1. Introduction

ISO 13053-1:2011 establishes the international standard for applying the Six Sigma DMAIC
methodology to process improvement. Its purpose is to guide organizations in achieving
measurable performance enhancement through a structured, data-driven approach. The
methodology applies to manufacturing, service, and transactional environments and focuses
specifically on improving existing processes, not on new process design (which is covered
under Design for Six Sigma, DFSS).

Six Sigma's central goal, according to ISO 13053-1, is to reduce variation, eliminate defects,
and improve profitability through disciplined statistical analysis. Each project must begin with
a solid business case and align with strategic goals and customer expectations. ISO emphasizes
the integration of Six Sigma with quality management systems (such as ISO 9001) and risk
management practices.

2. Overview of DMAIC

DMAIC is an acronym for Define, Measure, Analyze, Improve, and Control. It is the
backbone of the Six Sigma process improvement model. Each phase is structured to
progressively identify, quantify, analyze, and eliminate the root causes of inefficiency or defects,
ensuring sustainable improvement over time.
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3. Phase 1 - Define

The Define phase establishes the foundation of the project. It begins by clarifying the problem,
its impact on customers, and its relevance to business objectives.

Key activities include:

o Defining the project charter, scope, and objectives.

o Identifying stakeholders and forming the project team.

e Capturing the Voice of the Customer (VOC) - understanding expectations, needs, and
pain points.

e Mapping the high-level process using SIPOC (Supplier, Input, Process, Output,
Customer) diagrams.

e Determining Critical to Quality (CTQ) characteristics that directly affect customer
satisfaction.

The ISO standard stresses the importance of financial accountability in this phase. The project
must demonstrate potential for measurable economic benefit or cost reduction.

4. Phase 2 - Measure

The Measure phase focuses on quantifying the current performance of the process. Reliable data
collection is vital for identifying baseline metrics and performance gaps.

Key objectives include:

o Establishing measurement systems and verifying their accuracy through Measurement
System Analysis (MSA).

o Determining process capability using metrics such as Defects per Million Opportunities
(DPMO), Sigma Score, Rolled Throughput Yield (RTY), and Cost of Poor Quality
(COPQ).

e Mapping current process flow and collecting relevant data on key process inputs and
outputs (KPOV and KPIV).

o Ensuring that data accurately reflects true process behavior without measurement bias.

This phase answers the question, "Where are we now?", and provides a factual baseline for
future comparison.
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5. Phase 3 - Analyze

The Analyze phase seeks to uncover the root causes of defects and process variation. Statistical
analysis tools are used to validate hypotheses about what drives poor performance.

Typical activities include:

e Performing root cause analysis using tools such as the Fishbone (Ishikawa) diagram, 5
Whys, and Failure Mode and Effects Analysis (FMEA).

e Applying statistical hypothesis testing, regression analysis, or Analysis of Variance
(ANOVA) to determine cause-effect relationships.

o Identifying key process input variables (KPIVs) that significantly influence key
process output variables (KPOVs).

o Evaluating data patterns, correlations, and trends.

The outcome of this phase is a confirmed list of vital few causes (as opposed to trivial many) that
must be addressed to improve the process.

6. Phase 4 - Improve

The Improve phase involves developing, testing, and implementing solutions to eliminate or
reduce the root causes identified in the Analyze phase.

Activities include:

e Generating potential solutions through brainstorming, Design of Experiments (DOE),
and pilot testing.

o Evaluating alternatives based on effectiveness, cost, and impact.

o Implementing chosen improvements in a controlled environment.

e Measuring performance improvements to confirm the effectiveness of changes.

o Establishing new process parameters, workflows, or standard operating procedures
(SOPs).

The ISO standard emphasizes that improvements should be data-driven and statistically
validated before full-scale deployment.
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7. Phase 5 - Control

The Control phase ensures that the gains achieved are sustained over time. The improved
process is documented, standardized, and continuously monitored to prevent regression.

Key activities include:

e Developing a control plan outlining monitoring responsibilities, measurement frequency,
and corrective actions.

o Using Statistical Process Control (SPC) charts to detect variation trends.

e Implementing standard operating procedures (SOPs) to lock in new best practices.

e Training staff to maintain and adhere to the new process standards.

e Conducting gate reviews and periodic audits to verify long-term compliance.

The ultimate goal is to institutionalize continuous improvement and integrate the new process
into the organization's overall quality management system.

8. Supporting Elements of DMAIC

Beyond the five phases, ISO 13053 outlines additional success factors:

e Voice of the Customer (VOC): Continuous feedback ensures alignment with customer
expectations throughout the project.

¢ Roles and Responsibilities: Six Sigma roles such as Champions, Black Belts, Green
Belts, and Master Black Belts each have defined competencies and accountabilities.

e Project Selection: Projects must be prioritized based on their potential business impact
and alignment with organizational strategy.

e Metrics and Monitoring: Ongoing performance tracking, gate reviews, and mentoring
sessions ensure discipline and consistency.

o Integration with ISO 9001: DMAIC complements the continual improvement
requirements of ISO 9001, enhancing organizational maturity and knowledge retention.

9. Conclusion

The ISO 13053-1:2011 standard formalizes the DMAIC methodology as the globally recognized
best practice for structured process improvement. It integrates statistical rigor, financial
accountability, and customer focus into a unified framework. By applying this methodology,
organizations can achieve sustainable performance improvements, reduced defects, and higher
customer satisfaction.
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Ultimately, ISO 13053-1 positions DMAIC as not just a quality improvement tool but as a
strategic business management process - one that bridges the gap between operational
excellence and organizational profitability.
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