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Abstract—With the accelerating pace of globalization,
enterprises are facing severe challenges in the complex and
ever-changing market environment. Product design innovation
has become an important driving factor for enhancing the
competitiveness of enterprises. This study focuses on the multi-
level relationships among design innovation, design value, and
customer value, and explores the moderating impact of
cultural differences on their action paths. Through
experimental studies in four countries with vastly different
cultural backgrounds, namely Germany, Brazil, Japan, and the
United States, it reveals the significant impacts of design
innovation dimensions such as aesthetics, features, and
emotions on humanistic design value and technical design
value respectively, as well as the specific paths through which
design value further affects product-related, service-related,
and promotion-related customer values. The research indicates
that different cultural backgrounds significantly moderate the
intensity of the effects of various design innovation dimensions
on design value. Meanwhile, cultural differences have an
important influence on the transmission relationship between
design value and customer value. This study provides
theoretical support and practical guidance for enterprises to
optimize product design and marketing strategies in the global
market, especially demonstrating the unique mechanism of
action of design innovation in the context of cross-culture.
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I. INTRODUCTION
In the contemporary era, the process of globalization is

advancing at an unprecedented speed, leading to earth-
shaking changes in the business landscape where enterprises
are situated (Waddock et al., 2020). The rapid development
in the field of information technology, such as the
popularization of the Internet, the application of big data, and
the rise of artificial intelligence, has made the channels
through which consumers obtain information extremely rich
and diverse (Schilirò et al., 2020). This has directly resulted
in the continuous evolution of their needs (Situm et al., 2024).
Regarding products and services, their demands have
become increasingly complex, changeable, and unpredictable
(Suroso et al., 2024). In such a market environment, the
competition among enterprises has also become extremely
fierce. To stand out from numerous competitors and acquire
and maintain a competitive advantage has become a
formidable challenge faced by enterprises (Trad, 2019).

Product design innovation has gradually come to the fore
in this process and has become one of the crucial factors for
enterprises seeking development (Irtyshcheva et al., 2022).
An ingenious and innovative product design can not only
make the product more appealing in appearance but also
achieve a qualitative leap in multiple aspects such as function,
performance, and user experience (Shtal et al., 2021).
Through product design innovation, enterprises can better
meet the increasingly diverse needs of consumers, enhance
the added value of products, and thereby gain more market
share and create more economic benefits (Bozyk et al., 2019).
However, although the importance of product design
innovation has been widely recognized, the current research
in both the academic and business communities on the
profound inherent relationship between product design
innovation and customer value is far from being
comprehensive and perfect (Witt et al., 2021). Especially in
the context of globalization, there are significant cultural
differences among different countries and regions. How
these cultural differences affect the relationship between
product design innovation and customer value, and what role
cultural differences exactly play in this complex relationship
have not yet been thoroughly analyzed and explored (Brand
et al., 2020).

Precisely based on such a research status quo, this study
is dedicated to filling the gaps in this field. We will embark
from the unique perspective of cross-culture and apply
scientific research methods to conduct an in-depth and
systematic analysis of the impact mechanism of design
innovation on customer value (Sebhatu et al., 2022). By
uncovering this impact mechanism, we hope to provide solid
theoretical foundations and practical and operational
guidance suggestions for the successful operation of
enterprises in the global market (Hutabarat et al., 2021). This
will assist enterprises in better understanding the needs and
expectations of customers under different cultural
backgrounds, thereby enabling them to make more sensible
and precise decisions in aspects such as product design and
marketing. Consequently, enterprises will be able to better
adapt to market changes in the wave of globalization,
enhance their international competitiveness, and achieve
sustainable development (Farhoomand et al., 2021).



II. THEORETICAL BACKGROUND AND HYPOTHESES

A. The Relationship between Design and Innovation
Design and innovation are interdependent and mutually

reinforcing in the development process of enterprises
(Verganti et al., 2020). Design, as a crucial component of
innovation, transforms novel concepts and advanced
technologies into specific product or service forms through
creative thinking and practical activities, thus providing a
means of realization for innovation (Müller et al., 2021).
Innovation, on the other hand, encompasses a broader scope,
including various levels such as product innovation, process
innovation, and market innovation, which offers direction
and impetus for design (Rehman et al., 2021). Product design
innovation can not only significantly enhance the
competitiveness of products but also open up new market
opportunities for enterprises and create more value (Nguyen,
2021).

B. Dimensions of Design Innovation
In this study, design innovation is further subdivided into

three important dimensions: aesthetic attributes,
characteristic attributes, and emotional attributes.

The aesthetic attributes focus on visual elements such as
the appearance, shape, and color of the product. It can
instantaneously capture the attention of customers and trigger
an aesthetic response, thereby leaving a profound first
impression in the minds of customers (Lee et al., 2020).

The characteristic attributes place particular emphasis on
aspects such as the function, performance, and quality of the
product, which are the core elements for the product to meet
the basic needs of customers (Seman et al., 2019).

The emotional attributes highlight the emotional
experiences of customers that are elicited during the use of
the product, such as pleasure, satisfaction, and surprise. It
can strengthen the emotional bond between the customer and
the product and enhance customer loyalty (Hameed et al.,
2021).

C. Classification of Design Value
Design value can be categorized into humanistic design

value and technical design value.

The humanistic design value embodies the profound
impacts of the product on the quality of human life,
emotional needs, and social culture, covering multiple
aspects such as safety, comfort, convenience, and
personalization (Ode et al., 2020). It focuses on how the
product can better meet the needs and expectations of human
beings and enhance the quality of human life (Usman et al.,
2021).

The technical design value, on the other hand,
emphasizes the technical performance, efficiency, reliability,
and other technical aspects of the product, serving as an
important foundation for the product to fulfill its functions
(Caballero-Morales et al., 2021). It reflects the degree of
innovation and progress of the product in the technical field
(Nguyen et al., 2021).

D. Components of Customer Value
Customer value is defined as the difference between the

total benefits and the total costs that customers obtain from
products or ser

vices. In this study, customer value is further classified
into product-related customer value, service-related customer
value, and promotion-related customer value.

The product-related customer value mainly pertains to
aspects such as the quality, function, and performance of the
product, which is the direct purpose for customers to
purchase the product (Coca-Pérez et al., 2019).

The service-related customer value encompasses the
quality and efficiency of pre-sale, in-sale, and after-sale
services provided by enterprises. It can influence customers'
purchasing decisions and purchasing experiences (Shao et al.,
2020).

The promotion-related customer value is closely
associated with factors such as enterprises' promotional
activities and brand image. It can attract customers' attention
and stimulate their purchasing desires (Rashid et al., 2020).

E. Proposition of Hypotheses
Based on the aforementioned theoretical background, we

put forward the following hypotheses:

H1: Aesthetic attributes will have a positive impact
on humanistic design value.

H2: Aesthetic attributes will positively influence
technical design value.

H3: Characteristic attributes will have a positive
impact on humanistic design value.

H4: Characteristic attributes will positively influence
technical design value.

H5: Emotional attributes will have a positive impact
on humanistic design value.

H6: Emotional attributes will have a positive impact
on technical design value.

H7: Humanistic design value will positively affect
product-related customer value.

H8: Humanistic design value will positively affect
service-related customer value.

H9: Humanistic design value will positively affect
promotion-related customer value.

H10: Technical design value will positively influence
product-related customer value.

H11: Technical design value will positively influence
service-related customer value.

H12: Technical design value will positively affect
promotion-related customer value.

H13: Design value will have a positive impact on
customer value, yet its outcome will be moderated by
cultural differences.

III. RESEARCHMETHODS

A. Experimental Design
To thoroughly investigate the inherent relationships

among design innovation, design value, and customer value,
and to verify the moderating role of cultural differences in
this process, this study adopts a cross-cultural comparative
research method. By combining questionnaire surveys and
statistical analysis, a multivariable model is constructed for



systematic verification. Four countries with significant
cultural differences, namely Germany, Brazil, Japan, and the
United States, are selected as the research objects in this
study, aiming to comprehensively analyze the action paths
and moderating effects of design innovation on customer
value under different cultural backgrounds.

B. Experimental Procedures
1) Research Samples
To ensure the diversity and representativeness of the

samples, this study recruited undergraduate and graduate
students from multiple universities in the four countries as
the sample population. There were a total of 1,450
participants, including 350 from Germany, 380 from Brazil,
320 from Japan, and 400 from the United States.

The disciplinary backgrounds of the samples covered
various fields such as social sciences, engineering, and art
design, aiming to fully reflect the cognition and demands of
students from different majors regarding product design
under different cultural backgrounds.

2) Data Collection
Data collection was conducted through the use of

electronic questionnaires, which were distributed to
participants via social media platforms and email.

The content of the questionnaires was carefully designed,
incorporating measurement indicators for design innovation
dimensions such as aesthetic attributes, characteristic
attributes, and emotional attributes, as well as specific
measurement indicators for design value and customer value.
To ensure the validity and reliability of the questionnaires, a
pretest was carried out prior to the official distribution of the
questionnaires. Based on the results of the pretest, the
questionnaires were revised and refined accordingly.Design
Innovation:

Aesthetic Attributes: The appearance design, aesthetic
index, and coordination of the product were measured
using a 5-point Likert scale, for example, "I think the
appearance design of this product is very beautiful",
"The color combination of this product is very
coordinated", etc.

Characteristic Attributes: The practicality of the
product's functions, the stability of its performance,
and the convenience of its operation were measured,
for example, "The functions of this product can meet
my actual needs", "The performance of this product is
very stable", "This product is very convenient to
operate", etc.

Emotional Attributes: The emotional experiences
such as satisfaction, pleasure, and surprise of
consumers during the use of the product were
measured, for example, "Using this product makes
me very satisfied", "This product has brought me a
pleasant experience", "Some functions of this product
have surprised me", etc.

3) Design Value:
Humanistic Design Value: It covered aspects such as
safety, cultural adaptability, sustainability, and
personalization, for example, "This product can
ensure my safety during use", "This product conforms
to the local cultural customs", "This product has the
characteristics of environmental protection and

sustainability", "This product can meet my
personalized needs", etc.

Technical Design Value: It focused on the actual
contributions of technical performance and
innovation, for example, "The technical performance
of this product is very advanced", "The innovative
design of this product is of great help to my use", etc.

4) Customer Value:
Product-Related Customer Value: It included a
comprehensive evaluation of the product's quality,
functions, and cost-effectiveness, for example, "I
think the quality of this product is very good", "The
functions of this product are very powerful", "The
cost-effectiveness of this product is very high", etc.

Service-Related Customer Value: It measured the
quality of after-sales service and its response speed,
for example, "The after-sales service of the enterprise
is very considerate", "The enterprise can respond to
my service needs in a timely manner", etc.

Promotion-Related Customer Value: It examined the
attractiveness of brand promotion and preferential
activities to users, for example, "The brand promotion
activities of this enterprise have made me interested
in its products", "The preferential activities of this
enterprise are very attractive", etc.

5) Reliability and Validity Tests
The reliability of the scale was evaluated by calculating

the Cronbach’s Alpha coefficient to ensure that the internal
consistency of each variable's scale was higher than 0.85,
indicating that the scale had a high level of reliability.

The validity of the scale was tested by combining
exploratory factor analysis and confirmatory factor analysis.
Exploratory factor analysis was used to extract latent factors,
and confirmatory factor analysis was used to verify the fit
degree between the factor structure and the theoretical model.
The results showed that the scale had a good structural
validity and could accurately measure the variables under
study.

6) Statistical Analysis
Descriptive Statistics: The mean and standard
deviation of the variables in each country were
analyzed to intuitively understand the distribution of
the samples in each country on each variable and
explore the differences in cultural backgrounds.

Correlation Analysis: The Pearson correlation
coefficient between the variables was calculated to
preliminarily judge the linear relationship between the
variables.

Structural Equation Model (SEM): The structural
equation model was used to test the hypotheses and
analyze the direct and indirect effects between the
variables. By constructing a path model, the complex
relationships between the variables could be more
comprehensively revealed.

Moderating Effect Tests: The multi-group analysis
method was adopted to explore the moderating effect
of cultural differences on the relationships between
the variables. By comparing the model parameters
between different cultural groups, it was judged



whether cultural differences had a significant impact
on the relationships between design innovation,
design value, and customer value.

IV. ANALYSIS AND RESULTS

A. Data Processing
1) Descriptive Statistics
The means and standard deviations of samples from

various countries in terms of aesthetic attributes,
characteristic attributes, emotional attributes, humanistic
design value, and technical design value are presented in the
following table:

TABLE I. DATA TABLES OF SAMPLES FROM DIFFERENT COUNTRIES

Country Germany Brazil Japan United
States

Aesthetic
Attributes 4.2 (0.5) 3.8 (0.6) 4.5 (0.4) 4.3 (0.5)

Characteri
stic
Attributes

4.5 (0.4) 4.1 (0.7) 4.3 (0.5) 4.6 (0.4)

Emotional
Attributes 4.0 (0.6) 3.9 (0.8) 4.4 (0.5) 4.3 (0.6)

Humanisti
c Design
Value

4.3 (0.5) 4.0 (0.6) 4.6 (0.4) 4.4 (0.5)

Technical
Design
Value

4.6 (0.4) 4.2 (0.5) 4.5 (0.4) 4.7 (0.3)

It can be observed from the table that there are certain
differences in the means and standard deviations of samples
from various countries on each variable. For example, in
terms of aesthetic attributes, the mean value of Japanese
samples is the highest, reaching 4.5, indicating that Japanese
consumers pay more attention to the appearance design of
products; while the mean value of Brazilian samples is
relatively low, being 3.8, which may reflect that Brazilian
consumers have a relatively lower attention to aesthetic
attributes when choosing products. In terms of technical
design value, the mean value of American samples is the
highest, being 4.7, suggesting that American consumers have
higher requirements for the technical performance and
innovation of products.

2) Correlation Analysis
The results of correlation analysis show that the positive

correlations between aesthetic attributes and humanistic
design value, as well as technical design value, are the most
significant (r > 0.6, p < 0.01), indicating that the better the
aesthetic design of a product, the higher its humanistic
design value and technical design value will be.
Characteristic attributes are highly correlated mainly with
technical design value (r > 0.7, p < 0.01), illustrating that the
functions and performance of a product have an important
impact on its technical design value. Emotional attributes
play an important connecting role between aesthetic and
humanistic design values, and also exhibit a significant
positive correlation with humanistic design value (r > 0.5, p
< 0.01).

3) Structural Equation Model Analysis

The goodness-of-fit indices of the structural equation
model are favorable (CFI = 0.95, RMSEA = 0.04), indicating
that the model has a high degree of fit and can well explain
the relationships between variables. The specific results are
as follows:

The indirect effect of aesthetic attributes on customer
value through humanistic design value is significant in Japan
(β = 0.42, p < 0.001), suggesting that under the Japanese
cultural background, aesthetic design innovation can have a
positive impact on customer value by enhancing humanistic
design value.
The direct impact of technical design value on promotion-
related customer value is significant in the United States (β =
0.36, p < 0.01), indicating that in the American market, the
technical design value of a product has a direct promoting
effect on promotion-related customer value.

4) Moderating Effect Tests
Cultural differences play a significant moderating role in

the relationship between aesthetic attributes and humanistic
design value (Δχ² = 12.45, p < 0.05). Further analysis reveals
that in Germany, characteristic attributes are more inclined to
directly enhance technical design value (β = 0.78, p < 0.001),
while in Japan, the impact of emotional attributes on
humanistic design value is more prominent (β = 0.48, p <
0.001). This indicates that under different cultural
backgrounds, the impacts of various dimensions of design
innovation on design value are different.

B. Graphical Analysis
Cross-Cultural Aesthetic Attributes Impact Graph: The

cross-national differences in the impact of aesthetic attributes
on humanistic design value are presented intuitively through
a bar graph. It can be clearly seen from the graph that the
mean value in Japan is the highest, the mean value in Brazil
is the lowest, and other countries are in between. This result
further validates the differences in aesthetic attributes among
various countries as analyzed in the descriptive
statistics.

Fig. 1. Design Innovation Dimensions by Country.

Grouped Bar Graph: It presents the scoring differences
among different countries in terms of design innovation
dimensions (aesthetic attributes, characteristic attributes,
emotional attributes), allowing for an intuitive comparison of
the cross-cultural manifestations of each dimension.

Path Coefficient Graph: The path coefficient results of
the structural equation model are demonstrated in the form of
a flowchart, which can clearly illustrate the significant paths
and the strength of the effects between various variables. For
instance, one can observe the path coefficients from aesthetic



attributes to humanistic design value and then to customer
value, as well as those from technical design value to
promotion-related customer value, etc., thus helping readers
better understand the relationships between the variables.

Fig. 2. Cultural Modifier Radar Chart.

Petal Diagram (Radar Chart): Taking cultural moderating
factors (humanistic design value, technical design value,
customer value) as dimensions, it presents the
comprehensive performance of each country, highlighting
the advantages and characteristics of different countries.

Moderating Effect Analysis Diagram: The interaction
effect diagram is used to show the changing trend of the
cultural moderating effect. For example, through this
diagram, one can intuitively observe how the relationship
between aesthetic attributes and humanistic design value
changes with cultural differences under different cultural
backgrounds, as well as the differences in the impacts of
characteristic attributes and emotional attributes on design
value and customer value in different countries.

Fig. 3. Cultural lmpact Heatmap

Heat Map: Visualize the influence degree of cultural
factors in different countries by means of color intensity,
thus providing a clear pattern for the research on cross-
cultural differences.

V. DISCUSSION

A. Theoretical Significance of the Research Results
The results of this study are of great theoretical

significance (Micheli et al., 2019). Firstly, they have
enriched and expanded the research in the related fields of
design innovation, design value, and customer value (Talmar
et al., 2020). Through the empirical research on four
countries with different cultural backgrounds, the differences
in the impacts of various design innovation dimensions on
design value and customer value have been clearly identified,
providing a more comprehensive and in-depth perspective
for cross-cultural research (Le & Lei, 2019). Secondly, the
mediating role of design value between design innovation
and customer value has been verified, further perfecting the
relationship model among the three (Appio et al., 2021).
Meanwhile, the moderating mechanism of cultural
differences in this mediating process has been revealed,
deepening the understanding of the role of cultural factors in
the relationship between design innovation and customer
value (Borah et al., 2022).

B. Practical Significance of the Research Results
The results of this study play an important guiding role in

the practices of enterprises in the global market (Pel et al.,
2020). When enterprises conduct product design innovation
and make marketing decisions, they should fully consider the
cultural differences among different countries (Verganti et al.,
2020). For example, in the Japanese market, due to
consumers' high attention to aesthetic design and humanistic
design value, enterprises should place greater emphasis on
the appearance design and cultural connotations of products
to enhance their attractiveness and competitiveness (Singh et
al., 2020). In the American market, as consumers attach great
importance to technical design value and personalized needs,
enterprises can highlight the functional innovation and
emotional design of products to meet consumers' demands
(Mensah et al., 2019). In the German market, the balance
between technical design value and humanistic design value
is of crucial importance. Enterprises should focus on user
experience and cultural adaptability on the basis of ensuring
product quality and performance (Soewarno et al., 2019). In
the Brazilian market, enterprises need to pay attention to the
basic functions and cost-effectiveness of products, and at the
same time, carry out appropriate design innovation in
combination with local cultural characteristics to improve the
market acceptance of products (George et al., 2020).

C. Limitations of the Research
Although this study has achieved certain results, there are

still some limitations (Afsar et al., 2020). Firstly, only four
countries were selected as the research objects in this study.
Although these four countries are somewhat representative,
they still cannot fully cover all cultural types worldwide. The
limitation of the sample may affect the universality of the
research results (Hammedi et al., 2019). Future research
could further expand the sample scope by including more
countries and regions to gain a more comprehensive
understanding of the relationship between design innovation
and customer value under different cultural backgrounds
(Huynh et al., 2022). Secondly, the student sample was
adopted in this study. Although students can represent the
consumer group to a certain extent, there may be certain
differences from the actual consumer group (Khin et al.,
2019). In subsequent research, a broader sample source, such



as ordinary consumers, enterprise employees, etc., could be
considered to improve the external validity of the research
results (Shin et al., 2020). Finally, this study only focused on
one product type, namely mobile phones. The applicability
of the research results to other product types awaits further
verification (Hagger et al., 2019). Different products have
different characteristics and user requirements. Future
research could select multiple product types for investigation
to explore the relationship between design innovation and
customer value more in-depth (Hammedi et al., 2019).

VI. CONCLUSION
Through the cross-cultural experimental research

conducted in four countries, namely Germany, Brazil, Japan,
and the United States, this study has delved into the
relationships among design innovation, design value, and
customer value, and analyzed the moderating role of cultural
differences therein. The research findings demonstrate that
design innovation influences customer value through design
value, and cultural differences exert a significant moderating
effect on this process. This study has provided theoretical
bases and practical guidance for enterprises to formulate
effective product design strategies and marketing strategies
in the global market, facilitating enterprises to better meet
the needs of customers in different countries and enhance
their international competitiveness. Future research could
further expand the sample scope to cover more countries and
cultural types, and simultaneously select multiple product
types for investigation, so as to more comprehensively and
in-depth reveal the relationships between design innovation
and customer value, thereby offering more robust support for
the globalization development of enterprises.
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