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Abstract. The design assessment of an industrial product implies the objective approach of the
product from both technical and aesthetic perspective, considering the market segment and its
relation to the product through ergonomic and also signification associations, all of this taking
into account functionality and the perceived quality of a product. The presented paper represents
a review on quality in its relation to product design by analysing in turn the relations between
quality, product, design and user and establishing the common concepts associated to quality
related to each design dimension. The research contributes to the understanding of quality when
is addressed from the point of view of industrial design assessment.
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1.  Introduction
The concept of product quality is extensively discussed, being deepened from different perspectives
depending on the segment in question. Most often studies that are based on the fundamental works in
the field of quality approach the term from the perspective of conformance to requirements as is the case
with Crosby [1], or fitness for use for Juran [2]. Taken out of context, the approaches can be considered
incomplete, therefore, a broader approach to the term quality also related with Juran is “those features
of products which meet customer needs and thereby provide customer satisfaction”, definition
associated with the components of the quality trilogy: quality planning (meeting consumer needs),
quality control (problem diagnostic) and quality improvement (deficiencies elimination) [2]. According
to Feigenbaum, quality control is considered a system that integrates quality development, quality
maintenance and quality improvement in order to obtain full customer satisfaction [3], while quality
improvement represents constant development of all key aspects involved in qualitative processes and
is most often associated to Taguchi through the study of robust products and parameter design [4].

Regarding the idea of quality improvement and adopting structured management principles, it arises
the concept of total quality management (TQM) most often attributed to Deming [5]. The principles of
quality management are also approached in the family of ISO 9000 standards, presented as: customer
focus, leadership, engagement of people, process approach, improvement, evidence-based decision
making and relationship management [6]. It is said that there are over one million companies that are
ISO 9001 certified (this being the only standard in the 9000 family that can be certified) [7] as there are
multiple benefits associated to them among which the main advantage is the increase of productivity.

Regarding the relation of quality with design, quality is a component of major importance in design
and not only the quality of the manufacturing process and even the quality of the product must be ensured
by the design process, as design quality is strongly related to the improvement of product quality [8].
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Neglecting quality can affect product design and implicitly the product’s characteristics [9] and
considering quality as an integrated design component, it is important to be taken into account all the
more so as the proper approach to design involves multiple benefits even though the design process
itself is often overlooked [10].

The definition of the term design is often surrounded by ambiguity, being addressed distinctly
depending on the context and being most often associated with only the appearance of the product. An
important aspect when addressing design is its association with the industrial component, as Industrial
Design Society of America defines industrial design as “the professional practice of designing products,
devices, objects and services used by millions of people around the world every day”, emphasizing
aspects related to “appearance, functionality and manufacturability of a product” that extends to “value
and experience a product or service provides for end-users” [11]. Therefore, when addressing industrial
design assessment, all elements involved in the design process are relevant, both those related to
appearance and functionality, as the component of quality may be related to technical and aesthetic
aspects as well and may influence not only the objective quality of the product as well as its perceived
quality.

2.  Relations between components quality – product – design – user
Considering the concepts of product quality and product design and taking into account that they relate
to the user, four components of analysis were proposed as quality, product, design and user. In order to
have an overview and understand how the quality component can be integrated in the product design
assessment, the six study relations were analyzed in turn as seen in Figure 1.

Figure 1. Relations between components.

2.1.  Product and Quality
In the relation between product and quality a relevant and well known concept is represented by the
dimensions of product quality described by Garvin as: performance (primary objective characteristics),
features (secondary objective characteristics), reliability (probability of failure), conformance (reporting
to pre-established standards), durability (product life, reparability), serviceability (competence of
repair), aesthetics (product appearance) and perceived quality (product reputation) [12], since taking
these principles into account is considered important in a strategic approach. In terms of manufacturing
goods companies, the importance of the relation between quality and product is all the greater as product
quality can have a strong impact on the competitive advantage [13] and can also be associated with
brand identity [14].
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2.2.  Quality and User
There is a direct association between user and the considered quality of a product, which is highlighted
even from the purchase process as buying behaviour. The purchase decision is related to the perceived
quality, perceived value as the utility associated with the product and perceived risk as acquisition
uncertainty [15]. When referring to perceived quality, Zeithaml associates quality to superiority and
excellence, and considers the perceived quality as being only a reaction from the consumer as a distinct
component from the objective quality associated to technical superiority [16]. The perception of quality
is related to the customer experience with the product performance [17], and is not to be neglected the
fact that the perceived quality may also be affected by the quality of the products’ attributes themselves,
especially the surface finish that is strongly related to perceived quality. Approached from a sensory
perspective, the perceived quality of a product takes into account the relation between user and product
attributes as visual (referring to visual harmony that derives from general pattern or colour associations),
auditory (the auditory reaction having a great importance in relation to the perceived quality of a
product), tactile (reaction related to touch and feel) and olfactory (most often related to the material)
[18].

2.3.  Product and User
The relation between product and user is approached from the perspective of consumer behaviour with
implications in market segmentation. The general market segmentation categories are demographic,
geographic, psychographic and behavioural segmentation [19][20], representing an analysis of the
consumer's typology and its differentiating elements. Also, it is not only relevant to determine a given
segment, there are factors that influence consumer behaviour such as the personal factor like age,
occupation or personality traits, psychological factor like motivation, social factor linked to culture and
economic factor such as income [21]. The product and the user are in a direct relation, as the product is
intended and designed according to the user's typology, so all product characteristics must be related to
it, not just ergonomically and functionally and by associated features, such as colour, shape, size or
material.

2.4.  User and Design
Product design goes beyond relating the user's typology with the corresponding product attributes, since
the relation between user and product should be considered altogether, taking into account the
interaction between the two components and the actual use experience as a process, context of use being
in this case a relevant component [22]. Human experience, through its relation to context, represents a
relevant factor in understanding the product’s usability [23], both from the perspective of the relation
between human involvement and the use process and also the relation between the product and its
environment of use [24]. Understanding usability and its implications is a key factor all the more so as
the context can affect the perception on attractiveness and product quality [25]. In the relation between
design and user, the best know standards are ISO 9241-210:2019 [26], ISO 9241-11:2018 [27] and ISO
6385:2016 [28] that addresses mainly the ergonomic aspects.

2.5.  Product and Design
In a study on the concept of good product design, considering the specialized literature and design
competitions, Demirbilek and Park have structured the general criteria used in the design analysis as:
beauty, meeting the needs of clients, benefiting the users, easy to maintain and easy to clean, good value
for the price, enhances or improves life, environmental conscious, functionality, going beyond function,
durability, unpretentious, creativity and originality, recognizable, simple and smart [29]. Industrial
products are designed to primarily serve a purpose, as Merino et al. when assessing usability in product
design, have proposed the following principles: consistency (similar tasks must be performed in similar
ways), compatibility (the way the product works must relate to the user’s expectation), capacity (taking
into account the capacities of the user), feedback (the product interface must provide relevant feedback
to the user), prevention and error correction (the product must minimize the possibilities of errors caused
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by the user), control by the user (control over the interactions), visual clarity (easy to understand
information), prioritizing of functionality and information (products must be easily operated), adequate
transference of technology (the product’s usability must be highlighted), evidence (the product must
clearly indicate its purpose and operating mode) [30].

2.6.  Design and Quality
In a general approach to design quality, the intended essential design aspects are correlated to certain
desired  specifications  [31],  as  is  the  case  when  quality  of  design  is  considered  to  be  the  minimum
variation between product features and customer needs [32]. Thus, when approaching design and quality
in the same context, their relation cannot be considered without integrating either the product or user
component, as another approach in design quality relates it to product quality that derives from the
design process and manufacturing quality [8].

3.  Quality in design assessment
Interpreting  the  analysed  sections,  it  can  be  observed  that  a  main  component  of  product  quality  is
associated with pre-production or production phase, such as quality planning or quality control,
especially when error prevention is considered. However, approaching the study from the perspective
of assessment, based on the design assessment dimensions [33], the relevant concepts associated to the
relation between design and quality were structured and presented in Table 1. In order to eliminate
redundancy, the recurring terms were reduced as well as the resembling concepts.

Table 1. Quality components from the perspective of design assessment.
Design assessment
dimensions Associated concepts

Functional

reliability as probability of failure
durability

serviceability and ease of repair
usability and ease of use

consistency and compatibility as the product must relate to the user
expectations and aid prevention and error correction

originality as creativity and innovation

Technical
performance

conformance to technical standards

Ergonomic
conformance to user anthropometry and safety

sensory conformance

Symbolistic conformance to symbolistic associations of the user as cultural
references

Aesthetic
perceived quality and value through visual harmony and surface finish

conformance to context and perception on attractiveness

It can be observed that, broadly, aspects concerning functionality are mainly related to the product’s
usability, since, assessing the product’s functionality implies direct contact with the product. Also,
conformance can be considered through all dimensions both from a technical perspective whether we
refer to specifications or tolerances, as well as the other dimensions such as ergonomic through
conformance to anthropometry, symbolistic for conformance to cultural associations and aesthetic for
conformance to context of use that affects the perception on attractiveness, all this being underlined by
the fact that a key aspect when it comes to quality is the extent to which the product relates to the user.
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Figure 2. Design assessment dimensions approached from the quality perspective.

The proposed approach to quality is user-centered as can be seen in Figure 2 and addresses the
assessment dimensions in relation to conformance to the user, taking into account its typology and
associated specifications. As can be observed, the functional dimension is approached differently, since
functionality in design assessment has the highest ratio of importance and it does not relate directly to
the products features but emphasizes the user experience [33], whereas for the other considered
dimensions, the degree of conformance of the product’s features can be analyzed individually for each
dimension, for example the product’s shape from an ergonomic point of view is addressed differently
compared to its aesthetic approach.

4.  Conclusions
In the presented study were considered the relations between product and quality from the perspective
of the dimensions of product quality, quality and user considering the buying behavior and perceived
quality of a product, product and user regarding market segmentation and user typology, user and design
as user experience and ergonomic considerations, product and design considering assessment principles
and usability in design and design and quality from the perspective of the design quality that is implicitly
correlated with both the product and the consumer.

Following the analysis, it was observed that certain essential components related to quality and
quality assurance cannot be addressed in the design assessment, but their effects are implicitly reflected
in the final product. However, the corresponding terms that can be considered in the assessment were
interpreted and associated accordingly with the considered dimensions. Thus, the presented paper
highlights the quality component from the perspective of industrial design assessment for each
dimension.
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If product improvement is desired after the assessment, design can be approached in reverse, starting
from establishing the parameters that require improvement and addressing quality again in the redesign
process, as it can be reconsidered also the relation between the user requirements and the attributes of
the product in question. Centered especially on the needs of the customer, quality function deployment
represents a tool that, although its applicability is greater for development, it can also be used to improve
design [34]. Sure enough, there are also a multitude of other tools and techniques that can be used with
success to consider and improve design, choosing a certain technique depending on the desired approach
and its applicability to the given case [35].

Regarding the research’s limits, although it does not have a major impact on the current study, the
term user was used in associations with client, buyer or consumer. Certainly, there is the possibility that
the buyer is not the actual user of the product in question and the distinct implications can be further
studied.
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