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Basics of Six Sigma

1. Key Principles:

Focus on the customer: Six Sigma prioritizes the customer's needs and strives to
improve processes to meet or exceed customer expectations.

Data-driven decision-making: Decisions are based on data and statistical analysis,
rather than assumptions or guesswork.

Process improvement: The goal is to reduce variability and improve processes to
achieve consistency and high performance.

Continuous improvement: Six Sigma is a continual process that focuses on making
ongoing improvements to processes over time.

2. The Six Sigma Goal:

The target is to achieve "Six Sigma" level quality, which means having no more than
3.4 defects per million opportunities (DPMO). This represents a near-perfect process
where variability is minimal.

3. DMAIC Methodology:

DMAIC is the core framework used in Six Sigma to improve existing processes:

Define: Define the problem, the goals, and the scope of the project.

Measure: Collect data and measure current performance to understand the baseline.
Analyze: Analyse the data to identify root causes of defects or inefficiencies.

Improve: Develop and implement solutions to eliminate root causes and improve the
process.

Control: Implement controls to sustain improvements and ensure the process remains
stable over time.

4. Roles in Six Sigma:

Green Belt: Professionals who manage smaller projects and work under Black Belts.
They apply Six Sigma tools and techniques.

Black Belt: Experts in Six Sigma who lead larger projects, analyse data, and mentor
Green Belts.

Master Black Belt: High-level experts who focus on strategy, training, and coaching for
the entire organization.
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e Yellow Belt: Individuals who have a basic understanding of Six Sigma and may be
involved in supporting the projects but don’t lead them.

5. Tools Used in Six Sigma:

o Pareto Analysis: Identifying the most significant issues (80/20 rule).

o Cause-and-Effect (Fishbone) Diagram: Analysing potential causes of a problem.

« Control Charts: Monitoring process performance over time.

o Failure Mode and Effect Analysis (FMEA): Assessing risks and potential failures in a
process.

The Problem Solving Strategy

1. Define the Problem

o Clarify the Issue: Clearly define the problem and understand its impact on the
customer or the business. This could involve outlining the scope, the objectives, and
identifying key stakeholders.

e Project Charter: Establish a project charter that includes goals, timeline, and the
roles of team members. This ensures alignment among all stakeholders.

o Customer Focus: Identify customer needs and requirements to ensure the solution
will address the right problems.

Key Tools:

e SIPOC Diagram (Suppliers, Inputs, Process, Outputs, Customers) — helps define the
high-level process flow.
e Voice of the Customer (VOC) — to capture customer expectations and requirements.

2. Measure the Problem

o Data Collection: Gather relevant data to understand the current state of the process
and the scale of the problem. This step helps quantify the issue.

o Baseline Metrics: Establish baseline performance metrics, such as defect rates,
process time, or other key performance indicators (KPIs).

e Current Process Understanding: Map the process as it currently operates to
understand where inefficiencies or defects are occurring.

Key Tools:
e Process Mapping or Flowcharts — visually represent the process.
o Data Collection Plan — ensures that data is collected in a structured and reliable way.

e Measurement Systems Analysis (MSA) — ensures that the measurement system is
accurate and reliable.

3. Analyze the Root Causes
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« Identify Root Causes: Analyze the data and processes to identify the root causes of
the problem rather than just treating the symptoms. This step involves understanding
the factors that lead to defects or inefficiencies.

« Statistical Analysis: Use statistical tools to validate the causes of the issue and to
separate noise from real issues.

o Hypothesis Testing: Test hypotheses to confirm potential causes of the problem.

Key Tools:

e Fishbone Diagram (Ishikawa Diagram) — helps identify possible causes of a problem.

e 5 Whys — a technique to drill down into the root cause by asking "why" multiple
times.

o Pareto Analysis — identifies the most significant factors contributing to the problem
(80/20 rule).

« Scatter Plots — to check correlations between variables.

4. Improve the Process

o Generate Solutions: Brainstorm and develop potential solutions to address the root
causes identified in the analysis phase.

e Test Solutions: Run small-scale tests (pilot programs) or simulations to see how well
the solutions address the issue.

« Implement Changes: Once successful solutions have been tested, implement them on
a larger scale.

Key Tools:

e Brainstorming — to generate creative solutions.

o Design of Experiments (DOE) — to optimize the process by testing different variables.

e FMEA (Failure Mode and Effects Analysis) — to prioritize potential solutions based
on risk.

5. Control the Solution

o Standardize the Solution: Once improvements are implemented, standardize the new
process to ensure consistent performance.

e Monitor the Results: Continue monitoring the process to ensure the improvements
are sustained and that the issue does not reoccur.

e Document and Train: Update process documentation and train staff to ensure that
the new methods are followed.

Key Tools:
e Control Charts — monitor process stability and performance over time.
« Standard Operating Procedures (SOPs) — document new methods.

« Training Plans — ensure that employees are equipped with the knowledge to maintain
improvements.
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