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Purpose: The aim of the paper is to analyse the problems connected with the design of
operation processes realised within an organisation in the ISO 9001:2015 implementation
process.

Design/methodology/approach: Critical literature analysis. Analysis of international literature
from main databases and Polish literature and legal acts connecting with the researched topic.
Findings: Design and development planning refers to identifying the stages and controls for
the stages to design and develop products. Stages that are appropriate for product development
are decided by a design team. An organisation is required to plan and develop its design and
development activities as a process. The goal of this process is to ensure that the realisation of
the product or service will be according to their specification. The design and development
processes, operations, activities and controls shall be planned in accordance to several
requirements. The organisation should implement the planned arrangements at appropriate
stages to verify that the product and service requirements have been met. The release of
products and services to the customer shall not proceed until the planned arrangements have
been satisfactory completed, unless otherwise approved by a relevant authority and as
applicable by the customer.

Originality/value: Detailed analysis of all subjects related to the organisation of design in ISO
9001:2015.
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1. Introduction

Quality management systems are very broadly widespread in today’s organisations. World,
European and Polish firms implement quality management system according to ISO 9000 series
requirements (ISO 9001:2015, Chen et al., 2016; Cholewicka-Gozdzik, 2016; Lagowski and
Zuchowski, 2016; Wolniak and Habek, 2015; Wolniak and Skonicka-Zasadzien, 2010;
Wolniak and Sutkowski, 2015; Wolniak, 2020). From time to time there is a new edition of the

ISO 9001 standard, and organisations should rearrange its management system according to its
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requirement (Hillson, 2001; Gg¢bczynska and Wolniak, 2018; Juszczak-Wisniewska and
Ligarski, 2015, 2016; Ltuczak and Wolniak, 2016; Sulkowski and Wolniak, 2016, 2018;
Szczucka-Lasota and Wolniak, 2018). The newest version of the quality management standard
which can be implemented in organisations is from 2015 and is called ISO 9001:2015 Quality
management systems — Requirements. The standard describes the basic requirements that
organisations need to implement (Horodecka and Wolniak, 2015; Pacana, 2014; Pacana et al.,
2014, 2017; Pacana and Stadnicka, 2006, 2017; Wolniak, 2011; Wolniak and Sutkowski, 2015,
2016; Wolniak et al., 2019; Wolniak and Skotnicka-Zasadzien, 2008, 2011, 2019).

Design and development planning refers to identifying the stages and controls for the stages
to design and develop products. Stages that are appropriate for product development are decided
by a design team (Natarajan, 2017). The organisation is required to plan and develop its design
and development activities as a process (Kaoru, 1988; Pokinska et al., 2002; Robins and
Coulter, 2006; Szkiel, 2016). The goal of this process is to ensure that the realisation of the
product or service will be according to their specification. The design and development
processes, operations, activities and controls shall be planned in accordance with several
requirements (Hoyle, 2009; Zabek, 2016; Zemigta, 2017; Salvendy, 2001).

The aim of the paper is to analyse the problems connected with the design of control

processes realised within an organisation in the ISO 9001:2015 implementation process.

2. Typical design plan

For each process stage, the organisation must determine (Figure 1) (Abuhav, 2017):
e its relevant activities;
e the associated resources (internal as well as external);
e the associated controls and actions for addressing risks;
e the necessary development tools;
e the necessary monitoring and measuring devices:
— its verification and validation activities,
— its responsibilities and authorities,

— the need for involvement of customers and users.
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Design inputs

Product design

Provisional drawings

Proto-models

Verification and validation plan

Internal evaluation

Test infrastructure for production

Customer approval

Design outputs

(Finalised drawings)

Figure 1. Typical design and development plan. Source: (Natarajan, 2017).
Examples of process stages include the following (Abuhav, 2017):
e Marketing reviews.
e Concept and planning.
e Research.
e Prototype design.
e Development realisation process.
e Development of realisation controls.
e Test of batch manufacturing.
e Changes and modifications.

e Launching the product.
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e Control after launch.

e Updates and modifications.

The design and development processes of products and services in ISO 9001:2015 are

presented in Table 1.

Table 1.
Design and development of products and services in ISO 9001:2015
Requirement Characteristic
e the nature, duration and complexity of the design and development activities;
e the required process stages, including applicable design and development
reviews;
e the required design and development verification and validation activities;
o the responsibilities and authorities involved in the design and development
process;
o the internal and external resource needs for the design and development of
. products and services;
Design and

development planning

the need to control interfaces between persons involved in the design and
development process;

the need for involvement of customers and users in the design and development
process;

the requirements for subsequent provision of products and services;

the level of control expected for the design and development process by
customers and other relevant interested parties;

the documented information needed to demonstrate that design and
development requirements have been met.

e functional and performance requirements;
e information derived from previous similar design and development activities;
Design and e  statutory and regulatory requirements
development inputs e standards or codes of practice that the organisation has committed to
implement;
e potential consequences of failure due to the nature of the products and services.
e the results to be achieved are defined;
e reviews are conducted to evaluate the ability of the results of design and
development to meet requirements;
e verification activities are conducted to ensure that the design and development
Design and outputs meet the input requirements;
development controls | e validation activities are conducted to ensure that the resulting products and
services meet the requirements for the specified application or intended use;
e any necessary actions are taken on problems determined during the reviews, or
verification and validation activities;
e documented information of these activities is retained.
e meet the input requirements;
e are adequate for the subsequent processes for the provision of products and
Design and Services; N . . .
development outputs | * include or referenpe monitoring and measuring requirements, as appropriate,
and acceptance criteria;
e specify the characteristics of the products and services that are essential for
their intended purpose and their safe and proper provision.
e design and development changes;
Design and e the results of reviews;
development changes | e the authorisation of the changes;

the actions taken to prevent adverse impacts.

Source: Own work on the basis of (ISO 9001:2015).
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3. Control of design

Organisations should ensure that externally provided processes, products and services
conform to requirements (Wolniak, 2013, 2014, 2016, 2017, 2019; Wolniak and Skotnicka-
Zasadzien, 2014; Scierski, 2011). The control should be applied to externally provided
processes, products and services when (ISO 9001:2015):

e products and services from external providers are intended for incorporation into the

organisation’s own products and services;

e products and services are provided directly to the customer(s) by external providers on

behalf of the organisation;

e a process, or part of a process, is provided by an external provider as a result of

a decision by the organisation.

Organisations should determine and apply criteria for the evaluation, selection, monitoring
of performance and re-evaluation of external providers, based on their ability to provide
processes or products and services in accordance with the requirements (Ligarski, 2013, 2014;
Stramatis, 1995; Locher, 2008; Mitra, 2016; Montgomery, 2009; Purushothama, 2015).
Organisations should retain any documented information of these activities and any necessary
actions arising from the evaluations (Novakova et al., 2016; Olkiewicz et al., 2019). The basic
requirements of ISO 9001:2015 standards connected with control are presented in Table 2.
The main problem of the quality management system is related to production and service

provision. The main requirements connected to this kind activity are shown in Table 3.

Table 2.
Control in ISO 9001:2015
Requirement Characteristic
e ensure that externally provided processes remain within the control of its quality
management system;
e define both the controls that it intends to apply to an external provider and those it intends
to apply to the resulting output;
Type and e take into consideration:
extent of — the potential impact of the externally provided processes, products and services on the
control organisation’s ability to consistently meet customer and applicable statutory and
regulatory requirements’
— the effectiveness of the controls applied by the external provider;
e determine the verification, or other activities, necessary to ensure that the externally
provided processes, products and services meet requirements.
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Cont. table 2.

The organisation shall communicate to external providers its requirements for:
e the processes, products and services to be provided;
e the approval of:
— products and services’
— methods, processes and equipment’
— therelease of products and services;
e competence, including any required qualification of persons;
the external providers’ interactions with the organisation;
control and monitoring of the external providers’ performance to be applied by the
organisation;

Information | e verification or validation activities that the organisation, or its customer, intends to
for external perform at the external providers’ premises.
providers The purchasing requirements for procuring items from external providers are:

e the processes, products and services to be provided;

e approval of products and services;

e approval of methods, processes and equipment;

e approval of the release of products and services;

e competence, including any required qualification of persons;

e the external providers’ interactions with the organisation;

e controls and monitoring of the external providers’ performance to be applied by the
organisation;

e verification or validation activities that the organisation, or its customer, intends to
perform at external providers’ premises.

e The organisation is required to ensure with a method that all the necessary information
regarding the purchased product is identified prior to their communication with the
external provider. The goals are to:

e ensure that all the requirements regarding the purchase are identified, including
approval of the requirements and definition of controls;

e develop the ability to transfer to one’s supplier clear specifications regarding the
product;

e ensure that the supplier receives all the information it needs in order to verify its
ability to deliver the products or services according to the requirements;

e ensure that all the required information is received from the supplier.

e The organisation shall ensure the adequacy, quality and clarity of specified requirements
of purchased products or services prior to their communication to the external provider.

e The organisation shall communicate to the external provider the requirements of the
services or the products, including important information. The information shall include
the description of the products and services to be provided or the processes or activities

Information to be performed.
for ex.t(eiernal e The information shall include requirements for approval and release activities necessary
providers

to ensure that externally provided processes, products, and services will be delivered as
expected.

o  The information shall refer to methods, processes, procedures, and the use of tools and
equipment needed for the realisation of purchased products or services.

e  The information shall include necessary release activities — activities for the verification
that all requirements were met.

e The information shall include competence, training and qualification requirements
relevant to the realization of the purchased products and services.

e  The information shall describe the methods and content of the interactions between the
organisation and the external provider.

e The organisation shall determine and implement activities and controls and monitor the
performance of the external providers.

e The organisation shall determine the verification or validation activities that the
organisation or its customer intends to perform at the external providers’ premises.

Source: Own work on the basis of (ISO 9001:2015; Nartarajan, 2017; Abuhav, 2017).
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Table 3.
Production and service provision in ISO 9001:2015

Requirement Characteristic

Controlled conditions shall include, as applicable:

e the availability of documented information that defines:

— the characteristics of the products to be produced, the services to be provided or the
activities to be performed,
— the results to be achieved;
Control of e the gvailability apd use of sujtable monitoring and measur}qg resources;
production ° the.1mp1emer.1tat.10n of monitoring and measurement activities at app?oppate stages to
. verify that criteria for control of processes or outputs and acceptance criteria for products
and service .
provision and services, . . .

o the use of suitable infrastructure and environment for the operation of processes;

o the appointment of competent persons, including any required qualification;

e the validation, and periodic revalidation, of the ability to achieve planned results of the
processes for production and service provision, where the resulting output cannot be
verified by subsequent monitoring or measurement;

e the implementation of actions to prevent human error.

e The organisation shall use suitable means to identify outputs when it is necessary to
ensure the conformity of products and services.

Identification | ¢ The organisation shall identify the status of outputs with respect to monitoring and
and measurement requirements throughout production and service provision.
traceability | ¢ The organisation shall control the unique identification of the outputs when traceability
is a requirement, and shall retain the documented information necessary to enable
traceability.

e The organisation shall exercise care with property belonging to customers or external

Property providers while it is under the organisation’s control or being used by the organisation.
belonging to | ¢ The organisation shall identify, verify, protect and safeguard customers’ or external
customers or providers’ property provided for use or incorporation into the products and services.

external e When the property of a customer or external provider is lost, damaged or otherwise found
providers to be unsuitable for use, the organisation shall report this to the customer or external
provider and retain documented information on what has occurred.

The organisation shall preserve the outputs during production and service provision, to the

extent necessary to ensure conformity to requirements.

Preservation includes the provisions for handling semi-finished products from one process to

next process. A few examples are provided for understanding the needs for the preservation

of products:

e  Adhesives should be preserved at recommended ambient conditions.

Preservation | ® Chemicals should be preserved considering safety provisions.

e Electronic components should be preserved to prevent electro-static damages. The same
precautions should be considered while issuing partial quantities.

e Coaxial cables should be preserved in spools to retain impedance characteristics.

e The same precautions should be considered while issuing partial quantities.

e Rejected products need to be protected from mixing with other products until they are
disposed or returned to manufacturers.
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Cont. table 3.

In determining the extent of post-delivery activities that are required, the organisation shall

consider:

statutory and regulatory requirements;

the potential undesired consequences associated with its products and services;

the nature, use and intended lifetime of its products and services;

customer requirements;

customer feedback.

In determining the extent of implementing post-delivery activities for products and services,

the organisation shall consider:

e Statutory and regulatory requirements: The statutory and regulatory requirements are
adhered to when implementing post-delivery activities. Directives for managing
electronic wastes, procedures for the safety certifications of lifts and regulations for
wearing personal protective equipment are examples of statutory and regulatory
requirements for implementing post-delivery activities.

Post-delivery | e  Potential undesired consequences: Customer dissatisfaction is generally one of the

activities critical undesired consequences and is considered in planning the extent of post-delivery
activities. After-sales influence the relationship to the extent that customers will switch
to competitors and, furthermore, influence the reputation of the company. The cost of
providing post-delivery activities should also be considered, as an organisation might
have constraints.

e Nature, use and intended lifetime: The nature, use and intended lifetime of products are
considered for planning the extent of post-delivery activities. For example, the lifetime
of consumer products is less than that of military products, and hence the availability of
spare parts is planned accordingly.

e  Extent of customer requirements: For example, customers of consumer products expect
prompt service at reasonable costs, especially for the out-of-warranty period. Hence, a
wider service network is planned compared to military products.

e Customer feedback: Customer feedback is used for improving the performance of
products and services to customers. The extent of obtaining customer feedback is
indicated in the quality procedure for customer satisfaction.

e The organisation shall review and control changes for production or service provision, to
the extent necessary to ensure continuing conformity with requirements.

e The organisation shall retain documented information describing the results of the review
of changes, the person(s) authorising the change and any necessary actions arising from
the review.

Source: Own work on the basis of (ISO 9001:2015; Nartarajan, 2017; Abuhav, 2017; Natarajan, 2015;
Misztal, 2013; Vogt, 2010; Egonsson et al., 2013).

Control of
changes

4. Conclusion

Organisations should implement the planned arrangement at appropriate stages to verify
that the requirements of the products and services have been met. The release of products and
services to the customer shall not proceed until the planned arrangements have been satisfactory
completed, unless otherwise approved by a relevant authority and as applicable to the customer.
Organisations should retain documented information on the release of products and services.
The documented information should include:'

e evidence of conformity with the acceptance criteria;

e traceability to the person(s) authorising the release.

1'1SO 9001:2015. Quality management systems — Requirements.
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