QUALITY MANUAL
CHAPTER 8 - Measurement, analysis and improvement

1. MONITORING, MEASUREMENTS, PROCESS CONTROL
In order to be controlled and managed, the main and support processes need monitoring and measurements.

Monitoring and measurements can be applied:

· to the product characteristics and
· to the process parameters;
the choice of what monitor and measure depends on the kind of process and product; the goal is to verify the achievement of the planned results satisfying the product acceptance criteria, and to correct the process (only) when (really) needed.
The process can have external or internal customer. In case of a support process, for instance the human resource management process:

· the “product”, i.e. the output of the support process, is competent personnel,
· and the customer is internal, e.g. another process like a project.

Monitoring and measurements can be transformed into indicators, i.e. information used to correct the process and ensure conformity of the product; indicators tell us:
- if corrections are needed on the process parameters, and what kind of correction,
- how much the process is effective and efficient in ensuring conformity of the product.
Monitoring and measurements are processes too; they have to be identified and described in the control plans and in the related documentation; they don’t add value directly, their value consist in the feedback signals that they give to the related main or support process.

As a general rule each main or support process needs a monitoring and measurement process (its feedback and control); the two should be designed together and periodically reviewed.
This design should happen as follows.

For each product (or deliverable) and process the important and critical product characteristics and process parameters shall be identified and classified according to an applicable quality classification (internal or of the customer).

Product and process FMEAs (Failure Mode and Effect Analysis) should be used to:

- identify the criticalities and the main risks,

- define and manage the related preventive actions,

- identify the acceptance criteria and control methods.
Acceptance critera and control methods are then better defined in the control plan.
According to the context the control plan is:

	context
	prepared by
	verified by
	approved by

	(sub)project
	(sub)project team
	(sub)project leader
	quality representative

	process
	operators and experts
	process owner
	quality manager


A monitoring or measurement result can be recorded for future use; the control plan shall specify the required records.

The monitoring and measurements record are normally made by the operators or the project team (self control). When required the monitoring and measurements can be performed by independent personnel.
Examples of monitoring and measurements:

· the systematic measurement (and record) of an important product characteristic for all the products coming out from the process

· the measurement of a process parameters and its recording in a control chart to verify if the process needs a correction

· the auditing of a process
Nonconformities are an output of the monitoring or measurement processes.
All the nonconformities shall be recorded, at least as internal nonconformities (both on products and on processes) or supplier nonconformities.
See the procedure on nonconformity management.
The Quality Representative and the Quality Manager shall be informed of all the nonconformities from the process owner or the (sub)project leader.
Each process shall have a selection of few important indicators describing:

· how (effectiveness and efficiency) the process is obtaining its results in terms of process capability and product conformity and
· how big are the risks of the process (from a risk assessment or FMEA);
the process owner has the responsibility to propose the indicators for his process and the Management Team reviews the proposal and approves the choice and the acceptance criteria for each indicator.
These indicators shall be reported monthly to the Management Team.

A special opportunity comes at the end of a project or project phase; all the things that the project organization has learnt (learning from errors) can be collected and organized into:

- historical information,
- lessons learned,
- knowledge base,
- check lists, work instructions, procedures
- improvement recommendations (see CUSTOMER SATISFACTION)
so they can be used in the next project (or phase).
This can be done also with the help of a project review and the stakeholders involvement.
1.1. CUSTOMER SATISFACTION

Since the relationship between the organization and the customer takes place within a specific contract / project, customer satisfaction can be measured:

- during the progress and final project review meetings
- during the acceptance of the deliverables
- in terms of nonconformities of the deliverables and their processing
At the end of each project, or project stage if the project is longer than one year, the Quality Manager and the Project Manager analyze these facts and report the conclusions as recommendations for customer satisfaction improvement. These include:
- product requirements (new or to be changed)
- service improvement

- information relating to competition

NOTE: a release note form is used to deliver the products to the customers. Since the form contains also the description of possible product nonconformities, it can be used as a source of data to monitor the quality delivered to the customers.

1.2. PEOPLE SATISFACTION

The Management Team can take the decision to measure people satisfaction, through:
- a survey on the people’s opinions regarding how well the organization satisfies their needs and expectations

- assessment of individual and team performances and their contribution to organizational results

1.3. PROJECT CONTROL AND MANAGEMENT
In a project environment information collected from monitoring and measurements shall be processed in the (sub)project review meetings.
The (sub)project leader plans and chairs the meeting with the goal to identify the project status, remove the obstacles, prevent the risks.

The following items are normally in the meeting agenda:

· project performance indicators (variance reports included)

· status of the work and progress of the deliverables

· quality of the deliverables (nonconformities, reworks, …)
· issues (see procedure)
· risk management (see procedure)
· customer’s “situation”

· new baseline, new targets

Special review meetings include the presence of the customer and the sponsor.

The project team and the Quality Representative normally participate to the meetings.

The project review meetings are recorded in the meeting minute by a person delegated by the (sub)project leader.
2. IMPROVEMENT

The goal is to obtain more satisfaction from all the interested parties.

The improvement of the processes involves a change in something to solve a real or potential problem such as:
- reduce losses (costs of non quality such as nonconformities and reworks), or

- reduce risks (potential losses, uncertainties in the project issues), or

- improve process efficiency, or

- improve product performances and/or characteristics towards customer needs
This means:

- to identify problems (problem finding) and their priorities
- to take initiative and decisions

- to propose a solution, experiment, learn, implement and obtain a better process.

In other words improvement requires a problem and a solution.
Management has the responsibility to encourage people in:

- identifying improvement opportunities,

- propose solutions

- implement them.

People shall be rewarded when an improvement is obtained in order to feed the improvement process.
2.1. PROCESS REVIEW AND IMPROVEMENT
The process owners ((sub)project leaders included):

· use the monitoring and measurements for process control and management;

· seek to continuously improve their processes.

“There are two fundamental ways to conduct continual process improvement, as follows:

a) breakthrough projects which either lead to revision and improvement of existing processes or the implementation of new processes; these are usually carried out by cross-functional teams outside routine operations;

b) small-step ongoing improvement activities conducted within existing processes by people.” - ISO 9004:2000
The process review can be the starting point for both type a) and b) improvements; participants are:

- the process owner, in charge of the process review,
- the Quality Manager as facilitator,
- other people involved (e.g. operators, technicians, engineers) and experts.
The initiative of a process review depends on the process problems and risks and is agreed between the process owner and the Quality Manager.
At least one process review per year should be conducted for each process.
The process review has the following agenda and goals:

· analysis of the performance indicators of the process and of the delivered quality;
· the removal of the root causes of the nonconformities, of the variations and of the losses; this can be done with the problem solving process and with the corrective actions (learning from errors); see the problem solving and corrective actions procedure;

· the prevention of nonconformities and reduction of risks, uncertainties, variations; this is done with the tools of risk management and FMEA (potential problem finding, learning from virtual experience or real experience on similar processes) and the related preventive action management;
· the satisfaction of his customer(s) (internal or external) with a product (internal or external) that answers the customer needs and fulfills the identified requirements

· the suppliers evaluation (if applicable)
· the identification of improvement opportunities
· the evaluation of proposals and their integration/combination
· the experimentation of interesting proposals and the implementation of the innovation into the process;

· the management of process changes and process revalidation.

The process reviews are recorded in the meeting minute by a person delegated by the process owner.

A process improvement plan (an improvement project) can be of help if it is clear that the process needs to be changed; it can be made of the following steps:

· clear identification of the problem(s)

· process metrics to measure the problem and the improvement

· targets for improved performance

· process analysis to identify
· activities that create value

· root causes of the problem

· identification of improvements, elimination of the activities that do not add value,
· implementation of the solution (first as a pilot, then on a full scale)
· consolidation of the change

Refer to the six sigma method and tools for more information (see TOOLS).
The process improvement plan is proposed to the Management Team for approval and is managed as a project (the project management procedure applies).
2.2. MANAGEMENT REVIEW
The Management Team governs all the processes together as a system.

The system performances and the opportunities of improvement are analyzed in the Management Team Meetings, whose goals and agenda are:
· review of the performance indicators of the processes (effectiveness and efficiency) and the delivered quality,
· identify the needs of problem solving activities
· monitor the status of the corrective actions
· review the main risks of the processes (especially for the projects) and the status of the preventive actions (FMEA included)
· review the performances and the risks related to the suppliers
· review the customer satisfaction, the people satisfaction and the satisfaction of the other stakeholders (interested parties)

· review the quality management system itself, its structure and organization,
· use the self-assessment process when useful
· identify trends and areas for correction or improvement
· take decisions about improvement strategic priorities (the main problems to be solved) and follow-up the actions related to these decisions (included changes to the quality management system and its organization)
· use the improvement opportunities and launch improvement projects (also based on the proposals)

· recommend and set new targets (performance objectives) for improvement both on processes and products
· verify the status of the launched projects, improvement projects included
· extend to a larger scale the results of the improvement (pilot) projects.
(for ITERMAG the Management Team can be made of: Project Management Team, Quality Manager (who?), Steering Committee (?))
Resource needs for improvement activities shall be taken into account.

At least 4 Management Team Meetings per year are recommended.

The Director (or the Project Leader in case of ITERMAG) chairs the meetings.

The management reviews are recorded in the meeting minute by a person delegated by the Director (or Project Leader in case of ITERMAG).

2.3. TOOLS

There are many tools that can be used for problem finding, problem solving and in general for improvement; examples:

- feedback from stakeholders (customers, people, investors,…) can be used to identify problems and then launch improvement initiatives;
- team building can help where team performance needs improvement;
- brainstorming can be used to generate new ideas

- Pareto charts help in identifying priorities

- design of experiments and other statistical tools can be used for process optimization
The six sigma methodology contains many well organized tools for an improvement project.
The Quality Manager has the role of facilitating teams and training them in the use of these tools.
