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Abstract: In the past ten years, the increasing customer awareness of environmental sustainability
has driven the development of green products. As the initiator of product development, this situation
can challenge product designers. Since customers may have varied expectations and preferences
for green products, it depends on the green attributes embedded in the product and cultural value
influences. As the natural behavior setting, cultural value has been proven to influence customer
preferences in the literature. However, it was identified that previous studies had not clearly defined
the consideration of cultural values in green product design. Therefore, this study aimed to generate
a conceptual framework for embedding cultural value consideration in green product design. A
comprehensive review of green product design and cultural values has been performed to align the
relevancies for constructing the conceptual framework. Bibliographic analysis using the PRISMA
approach was also performed to identify the current trend of green product design. It was expected
that the proposed conceptual framework could be used as supporting insight in determining the
customers’ preferences as an essential process for green product development.

Keywords: sustainability; green product attributes; environmental impact; cultural value; green
manufacturing

1. Introduction

The global population is projected to exceed 9.7 billion and 11.2 billion by 2100 [1].
To fulfill the need of this rapid population expansion, manufacturers may improve their
production capacity and gain more profit. However, if improperly managed, the improv-
ing production capacity can indirectly affect the environment, such as overusing natural
resources, waste generation during production, and increasing gas emissions. To overcome
these issues, the government has enacted environmental protection rules to minimize the
ecological effect during production and product use [2]. The manufacturers must consider
that the products produced are ecologically beneficial over their entire life cycle. Products
with intrinsic environmental attributes are generally called green products [3].
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Preferences for green products have rapidly increased in industrialized developed and
developing nations, as they realized that green products aim to minimize the environmental
impact now and in the future [4]. This study noticed that researchers have different perspec-
tives to define the attributes of green products, such as minimized energy consumption,
eliminated waste generation, non-hazardous to the living environment, reduced usage
of natural resources and so forth [3,5]. However, customers’ knowledge and interest in
green products may vary from each other’s, depending on how they perceive the green
products’ attributes that can fill their preferences. Customers may view and value these
attributes favorably or negatively, depending on their perspective on the benefit they can
obtain from the product. Cultural values set as customers’ natural characters or behaviors
might influence product preferences and purchasing decisions [6].

Cultural values, which define consumers’ inherent characteristics or behaviors, might
impact the range of green product preferences [7]. Cultural values’ effect on customer
preferences is a crucial element that product designers need to consider while developing
new products. Ulrich and Eppinger [8] explained that consumer preferences for a product
should be considered in the early stage of product design and development. At the same
time, the customer’s preferences may be affected by cultural values. Therefore, the designer
needs to determine which specific attributes of green product may impact the customer’s
preferences and choose the optimal design that strikes a balance between cultural values.
However, there is no solid approach to relate the design of green product and the influences
of cultural values from the other studies. This paper aims to overview related studies on
green attributes preferences and cultural value influences for green product design.

This paper is classified into three main phases to achieve the stated objective. First,
the product design, customer preferences, green product attributes, and cultural value are
described. In this phase, the importance of each aspect is identified. The second phase
elaborates on the potential correlation between green product attribute preferences and
cultural value influences. The last phase concerns discussing a conceptual framework
involving green product attributes to develop product design. The potential contribution
of knowledge and practices is also explained in this paper’s last section.

2. Product Design and Customer Preferences

The customers’ preferences should be considered when designing new products [9]. It
is a critical phase in product design to obtain product acceptance in the market. Customers’
preferences include their initial assessments of a product’s value and the outcomes of their
evaluation of its benefits, which may be followed by their readiness to purchase and utilize
the product [10]. Because each product has unique characteristics, customers’ preferences
for one product could be altered when they buy another. Wang and Tseng [11] described
four aspects, i.e., the diversity in personalities and choices might impact the customer
preferences, such that:

a.  The variety in personality, value, and range of the products contributed to the
heterogeneity of customer preferences;

b.  When a customer selects a new kind of product, the most preferred product’s chosen
qualities are altered;

c. Each purchaser has a distinct viewpoint while making a purchase since their emo-
tional condition and available funds may have an impact;

d.  The attribute a consumer selects while making a purchasing decision typically affects

their choice to consider the other attributes.

It was believed that preferences for the products could be considered as an abstract
impression and altered by various reasons, such as the product’s design, utility, and
price [6]. Because the concepts used in the development of product design for all phases
were focused on the preferences of the customer or product users, designers are required to
determine consumer preferences at the beginning stages of the designing process [8]. The
illustration of the design phase is depicted in Figure 1.
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Figure 1. The product design process [8].

As indicated in Figure 1, customer preferences need to be identified in the design
process’s early stages. For example, suppose the preferences of customers were precisely
discovered. In that case, it may also assist designers in conceiving a product concept,
modifying product requirements, and defining final product specifications. However,
because individual customers’ tastes might differ significantly, determining customer
preferences has always been challenging for product designers.

When creating new products, manufacturers prioritize considering potential cus-
tomers’ preferences and technical needs to ensure that their products succeed on the
market. In the process of making a product, the designers are in charge of clearly defining
the ideal product specifications based on what the customers want. Hasdogan [12] pointed
out that the look of the product, its usefulness, and its price are the three conventional fea-
tures that are the most critical factors that impact customers’ purchase decisions. Regarding
eco-friendly goods, environmental education and advocacy have taken on a more central
role in recent years. Consequently, the designer needs to comprehend which particular
environmentally friendly design attribute has the potential to affect consumer preferences
and select the right ecologically friendly design attributes.

3. Green Product Attributes and Preferences

Growing demand for raw materials has a negative impact on the environment by in-
creasing waste production, reducing the quality of environmental resources, and increasing
pollution. Excessive use of natural resources, high pollution levels, and overpopulation
might contribute to environmental problems [3]. According to Steffen et al. [13], ecological
issues have persisted because environmental preservation efforts have lagged behind the
depletion of natural resources and the rise in waste production. To overcome this challenge,
it is necessary to offer solutions for addressing human needs while reducing environmental
impact. The main understanding of this condition is that it is a strategy for achieving
sustainable development [14].

Sustainable development may be realized by taking into account the three pillars.
According to Beckerman [15], sustainable development promotes social equality and ac-
countability, monetary prosperity, and ecological protection. Concerning the concept of
sustainable development is the problem of what is to be preserved and developed and over
what period [16]. Therefore, companies are advised to increase the number of eco-friendly
products on the market to support sustainable development [17]. Environmentally friendly
goods, often known as green products, have a minimal environmental impact throughout
their entire cycle [3].

During the manufacturing process, companies may include eco-friendly or green
attributes in the design of their products, such as reduced raw material use, reduced energy
consumption, and the use of materials that are good for the environment [18]. When
the products spread to the market, however, not all consumers are concerned with the
negative environmental impact [19] since customer perceptions and knowledge of the
green characteristics influence choices for green products [20]. Each attribute may influence
customer preferences positively or negatively. As indicated in Table 1, the present research
examines the classification of green product attributes from various perspectives.



Sustainability 2023, 15, 4542 4 0f 19

Table 1. Green product attributes from previous studies.

Green Product Attributes Authors

- Rebuildable.

- Recyclable.

- Easy to repair.

- Easy to maintain.

- Service. [21,22]
- Modularized.

- Less material usage.

- Biodegradable.

- Easy to disassemble.

- Easy to disassemble.

- Harmless to the living environment.
- Biodegradable.

- Reduce material used.

- Easy to transfer or retain.

- Energy saving.

[3,22,23]

- Energy reduction.
- Utilized recycled materials and alternative materials to use fewer
resources.
- Less emission. [3,24]
- Reduces the packaging’s weight, volume, and dimension.
- Recyclability, the ability to be taken apart, and modularity.
- Regular services.

- Reduces the material and energy consumption of a product.

- Reduces harmful emissions, dispersion, and production.

- The number of recyclable materials should be increased.

- Maximizes the sustainable use of renewable resources.

- Minimizes product and service intensity. [3,25]
- Extends the durability of a product.

- Evaluates and reduces the environmental effect.

- Has an “effective economy.”

- Improves the effectiveness of the utilization phase.

- Uses non-toxic substances.

- Less energy and during the consumption production phase.
- Uses high-quality and minimizes weight.

- Extends lifetime with product service and upgrading.

- Considers upgrading, repairing and recycling.

- Minimizes joining elements of the product.

[26,27]

- Lightweight materials.

- Eliminated hazardous materials.

- Energy saving.

- Disassembles easily. [3,25]
- Uses assembly techniques to increase the product’s end-of-life.

- Extends product lifetime by upgrading and maintaining the product.

- Eliminated waste generation.

- Resources efficiencies.

- Lightweight packaging.

- Easy to reuse.

- Easy to disassemble.

- Harmless to the users’ living environment.
- Ease of disposal.

- Uses recycled material.

- Optimizes the product’s life cycle.

[21,27]

- Product service system (PSS).
- Maintainable.

- Upgrades easily.

- Modularized design.

[25,28]
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The study on green product design is becoming essential to be performed. By per-
forming a systematic search on green product design in the current relevant literature, the
researchers of this study noticed that research on green product design is still interesting to
other researchers. This search technique was adjusted to Scopus, Web of Science databases
PsycINFO, and EBSCO, using the following search phrases: “Green product” and “Design”.
All searches were conducted for the last five years between 2017—2023 to obtain the cur-
rent information regarding green product design. They include English-language journal
publications, review papers, and research reports. The criteria for selection were referred
to on the PRISMA statement [29]. The mapping of the existing research on green product
design in the fields of engineering, business, and environmental science was the major
purpose of the search. All publications published before 2017 were omitted from the search.
At this level, 803 search articles were eliminated. At this level, 324 records were extracted.

The study relies only on primary research, review articles, and conference papers.
Every instance of duplication was rigorously examined. To ensure the quality and relevance
of academic material, including the review process, the abstracts of the publications were
thoroughly examined for analysis and clarification. Each study article was then subjected
to a thorough assessment. The following exclusion rule was intended to restrict to English-
language publications. One non-English-language article was eliminated from the research.
We picked 185 papers after reviewing each article on the inclusion specified above and
exclusion criteria.

As seen in Figure 2 and Table 2, China is indicated as having the highest number of
research publications in green product design, followed by India, the United States, Italy,
Malaysia, Canada, the United Kingdom, Brazil, and France. However, the attributes of
green product design are differently defined. For instance, reduced material utilization
or lightweight material were defined as green product qualities that focused on lowering
the usage of natural resources. It was done to protect the environment [18,30,31]. Previous
research also found that environmentally friendly attributes focused on reducing the
amount of waste produced throughout the disposal phases of the products. This can be
accomplished by taking into consideration the attributes of being reused easily [32-34],
having a product that is made from recycled material [35-37].
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Figure 2. Country on green product design research by systematic search from 2018 to 2023.
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Table 2. Number of documents for green product design from 2018 to 2023.

Country Number of Document
China 73
India 30
United States 20
Italy 10
Malaysia 10
Canada 9
United Kingdom 8
Brazil 6
France 6

Green products should also be environmentally safe [18,38,39]. Consider the case of
an environmentally friendly product that, although being made from recycled or recyclable
materials, contributes to environmental damage. In such a scenario, this may, nevertheless,
have an effect on customer choices when it comes to the purchase of the goods, particularly
because of the potential risks to one’s health connected to utilizing the product. Studies
conducted in the past identified the utilization of biodegradable material as one of the
green product attributes that can help reduce environmental contamination [31,40-42].
Efficiency in energy use is another quality of environmentally friendly products [43-46].
The topic of global warming has recently come to the forefront of environmental concerns,
drawing the attention of governmental legislation and manufacturing companies. In
both the consumption and manufacturing phases, manufacturers are making efforts to
market products with energy efficiency attributes to boost their customers” preferences
and contribute to decreasing global warming. Finally, eco-label has been recognized as
a green product attribute [47-50]. According to D’Souza [47], eco-labels are a useful
tool for informing consumers about the environmental advantages of a product. This is
especially true for customers who have a very limited grasp of the situation. The following
is a summary of some of the numerous characteristics of eco-friendly products that may
be discovered.

3.1. Resources Efficiency

Evaluating resource efficiency throughout the production and utilization stages has
emerged as a key technique for minimizing the negative impact on the environment and si-
multaneously supporting the continued and sustainable growth of resources [51]. However,
the existing body of research presents some contrasting viewpoints about the appropri-
ateness of resource allocation. Most research performed in the past focused on issues
associated with the efficiency of energy consumption. These issues included the utilization
of electricity [52], water efficiency [53,54], and the efficiency of material [55-57]. When
talking about environmentally friendly products, resource efficiency should be addressed
across the whole of the product’s life cycle, beginning with the raw material phase and
continuing through the manufacturing, consumption, and disposal phases. On the other
hand, it is general knowledge that customers pay greater attention to the payment of bills
for resource utilization than to the quantity of resources utilized during manufacturing.
This is because more focus is placed on the bills for energy consumption [23,30]. Many
electric home devices available today encourage energy use reduction for example. The
consumer’s preference for products with a lower energy consumption rate, which are,
therefore, more cost-effective, may grow if the product’s label includes stars that indicate
various energy usage rates, and the consumer refers to those stars.
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3.2. Weight Reduction

The majority of products are composed of diverse components. Larger and heavier
products may increase the usage of natural resources, which could lead to their depletion.
D’Souza et al. [47] argued strongly for a product with fewer materials and a lower size
or weight in order to promote the sustainable development of the resources. Considering
that several capabilities may be included into a single product [55], multifunction products
can reduce natural resource usage [3]. Multifunction products include photocopiers and
printers with scanning capabilities, as well as mobile phones with email, an alarm clock,
a calendar, and a calculator. This additional feature may be used to boost customer
preferences and indirectly reduce natural resource consumption. Additionally, the size and
weight of a product with a single function may be reduced. However, how customers view
the product with this attribute may be challenging. When this attribute is adopted, the
product’s quality may affect customer preferences. When reducing a product’s weight, it is
essential to preserve its quality and performance to gain customer preference.

3.3. Using Non-Toxic Material

Many different kinds of materials may be used to make a product. For example,
suppose a material contains components that are detrimental to the environment. In that
case, it may be necessary to handle it in a particular way, either while it is being used or
after it has been used. In most cases, consumers would purchase a product made with
non-toxic ingredients rather than one that contains harmful ones [58]. However, even if
the product performs well, has an appealing look, and fulfills its intended functions, the
customer’s preferences may still be altered if it includes hazardous substances. Therefore, to
lessen a product’s influence on the environment and safeguard consumers’ health, product
designers should only use non-toxic materials [59].

3.4. Using Recyclable Material

An objective of sustainable development was to guarantee that future generations
would have access to the planet’s natural resources, and one method this was achieved was
through sustainable development. This objective can be fulfilled in the product’s design by
reducing the amount of raw materials that are utilized in the manufacturing process of the
product [60-62]. Products made from recyclable materials may be recycled an unlimited
number of times and made into new products until the actual lifespan of the materials has
passed and they can no longer be used.

3.5. Using Recycled Material

Utilizing recycled materials to produce a product is another method that can be used
to cut down on the consumption of natural resources [3,63]. However, consumers could
have varying preferences for the product that uses this attribute, especially related to the
product’s level of quality. An exhaustive evaluation of the product’s quality is still necessary,
even if the product is created from recycled materials with the intention of reducing the
negative impact it has on the environment. The customer’s demand for environmentally
friendly products may increase if the product contains high-quality recycled components.

3.6. Reusable

There are many products on the market that are only intended to be used for a limited
time and then thrown away. A designer of a product can consider the attribute of reusable
design to prevent the product from being thrown away before its primary function is
finished [64]. This characteristic may enable the customer to save money from purchasing
a new product. As a result, waste generation can be avoided. Some reusable products are
refillable water bottles, reusable shopping bags, cloth diapers, and other products that are
comparable in this regard [65].
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3.7. Easy to Maintain

Customers can undertake their upkeep on green products since their designs have
features that make them simple to maintain [66]. This makes it possible for consumers to
reduce their environmental impact. Regarding its environmental impact, this feature’s goal
was to increase the product’s durability so that it may be used for a longer time before
being discarded [67]. Therefore, it is essential and should be given that there be a guideline
for performing self-maintenance. Furthermore, other features, such as those that make the
product simple to dismantle and its replacement parts readily available, should also be
incorporated to facilitate the procedure of product maintenance.

3.8. Providing Product Service

Customers need to be provided with product services from the manufacturer for the
product’s lifespan to be extended and for there to be less of an effect on the environment [68].
The producer can readily determine what the consumers desire and obtain feedback about
their product if they utilize this attribute. In addition, maintaining a healthy connection
with customers and manufacturing partners may be accomplished by offering excellent
service. Thus, it is feasible to meet the demands of the consumer. Some examples of ser-
vices that may be provided are product warranty, dematerialization, regular maintenance,
remanufacturing, product rental, and substitution or replacement [3,25].

3.9. Eco-Label

The majority of customers do not adequately comprehend the aim of green products
now available on the market. Incorporating the eco-label feature served the dual function
of indirectly increasing customer desire for the product benefits they will receive when
purchasing the product and providing information about the environmental benefit [50].
Giving customers pertinent information through eco-labels can boost their preferences
for purchasing environmentally friendly products [69]. Customers would also feel more
assured because products with eco-labels were shown to be more persuasive than those
without them [57]. According to D’Souza et al. [47], there are a few different approaches to
eco-labelling that may be considered. One of these approaches suggests that to avoid confu-
sion, the eco-label’s verbal and visual components need to be constructed in an acceptable
manner. A reliable eco-label guarantees the product’s legitimacy in promoting environmen-
tal conservation. Consequently, it is preferable to have a government certification rather
than a self-declaration.

3.10. Biodegradable Material

Customers typically do not have the knowledge or the routine to dispose of waste
from a product in the appropriate rubbish box. The use of biodegradable components in
product design is becoming more widespread to reduce negative impact on the natural
world [42]. By using a biodegradable material, the waste of the product may be broken
down biologically by microorganisms in a relatively short duration. This can be accom-
plished by using a biodegradable substance [70]. For instance, for products packed using
polymeric materials to be biologically degraded, a large amount of additional time may be
required, in contrast to products with organic packaging, such as material made from soya.
This is because polymeric substances do not break down in the same way that organic
materials do [42].

3.11. Easy to Upgrade

The product of being easy to update can also be employed as an effective technique to
reduce the amount of trash generated and the amount of material required [71]. Customers
can improve a product’s functionality through an upgrade process, which prolongs the
product’s lifespan. Customers can have their product preferences met, provided that the
product in question can be updated. When implementing this trait, it is vital to remember
that it is not difficult to disassemble, and that spare parts are readily available [72]. As
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shown in Table 3, there are a number of possible approaches that may be used to relate

green product preferences in the literature.

Table 3. Matrix strategies green product attributes relate to the customer preferences.

Green Product Attributes  Potential Design Strategies References
To reduce confusion, use important information and define the eco-principal
, [47,57,73]
label’s purpose.
Ecolabel Instead of self-declaration, use an eco-label issued by the government. [47,74]
Customers easily comprehend the symbols used on eco-labels. [47,57,73]
Maximize material effectiveness. [31,75]
- Reduce the amount of waste and emissions generated when using the product. [3,76]
Resources efficiency
Provide consumers with information, such as an estimate of the resources they [3,76]
will spend during the next month or year (e.g., electricity consumption). !
Eliminate hazardous materials to lessen environmental and health impacts. [77,78]
Harml Consider substituting inferior materials with more sustainable alternatives. [77,78]
armless
material /non-toxic Ensures that non-recyclable components may be discarded in an eco-friendly way.  [77,78]
material Despite the use of non-toxic materials, the product’s quality and durability must [77,78]
be ensured. !
If harmful materials are unavoidable, use them only when essential. [30]
Offer product advice or a brief explanation of the product’s different features and [79,30]
functionalities. ’
Provide routine maintenance, upgrades, the availability of spare parts, and quick [25,79]
. customer service. ’
Product services
Recovery and refurbishment should be utilized during the disposal phase to
. [25,79]
decrease landfill waste.
Offer product leasing as an alternative to product buying so that the manufacturer [24,25,79,81]
may pick up the product at the end of the product’s life cycle. Y
Simple to replace and disassemble for self-repair and upgrade. [18,23,72,82]
Easily maintained Make design by module. [82,83]
The availability of spare parts in the market. [84-86]
Minimize material usage and combination [3]
Reducing size or weight Should not affect the qualities. [87]
Utilize high-quality, durable materials to preserve the product’s performance. [30,31,64]
Using recyclable material ~ Concentrates on optimal recycle ability and high recycled material content. [3]
Utilize natural organic material; product waste should be easily biodegradable. [3,31,88]
Using biodegradable Consider the product’s durability. (31]
material If hazardous materials must be utilized, they should be eliminated or minimized [89]
as much as feasible.
Remove the negative effects component of recycled materials. [36]
Using recycled material Consider product quality while using recycled materials. [36]
It should not diminish the usefulness of the product. [36]
Easily reused Used component quality assurance should be designed appropriately. [90]
Easy to disassemble to access defective components. [72,82,83]
Upgrade easily Modular design. [30]
Easy disassembly construction [72,83]
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As indicated in Table 3, numerous consumer preference-enhancing tactics were out-
lined in prior research. However, as previously indicated, customer preferences for green
product qualities can be conveyed in a variety of ways. A product with green features
may have positive or negative consequences on a customer’s purchasing decision [17]. Nu-
merous organizations have sought to show and assert that their products are ecologically
beneficial without receiving the necessary certification [47]. This may result in increasing
reluctance among consumers who purchase environmentally friendly products. Young
et al. [91] discovered that preferences may be affected by a variety of aspects, including
degree of knowledge, financial stability, peer pressure, and cultural norms. A review of the
cultural significance of preferences for eco-friendly products is provided in the next section.

4. Cultural Value and Green Product

The natural environment of a social connection, or how a civilization organizes its
practices inside the group, may be characterized as culture [92,93]. According to Hofst-
ede [92], culture is a concoction of mental training that distinguishes one group of people
from another. According to Birukou et al. [94], culture is a collection of customs that have
developed over time for a particular reason. The many aspects of culture may be broken
down into three categories: pattern, behavior achievement, and character translation. An-
other definition of culture is the social training of the mind that distinguishes members
of one human group from members of another [92]. Scholars highlighted that culture is a
group natural mindset that exhibits a pattern of behaviors that have formed over time in a
way that may distinguish one group from another.

Cultural values derived from individual and situational aspects of human existence
may also have an influence on customers’ choices for a product [6,95,96]. Salmi and
Sharafutdinova [50] claim that cultural value serves as a “lens” through which consumers
view a product and may have an effect on their purchasing choices. Bloch [6] showed how
cultural values may affect people’s choices for particular products. This study demonstrated
that customer preferences, including cultural values, may influence the process of creating
product designs, particularly in determining the form of the object. Bloch’s models of
customer preferences that take into account cultural factors while producing a product are
shown in Figure 3.

DESIGN GOAL and CONSTRAINTS PSYCHOLOGICAL
* Performance ¢ Ergonomic  Production RESPONSE TO PRODUCT
s Regulatory/legal o Marketing Bgz:gnt‘r FORM
program
COGNITIVE
RESPONSES
v A4 v * Product beliefs
PRODUCT * Categorisation BEHAVIORAL
FORM . » | RESPONSES
Ll Ll
A i A 4 Approach Avoidance
Moderating AFFECTIVE —»
influence RESPONSES
* Posifive responses
» Negative responses

INDIVIDUAL TASTES and SITUATIONAL
PREFERENCES FACTORS
= Sequence effects .
« Social setting Moderating
 Marketing program influence
A A
INNATE DESIGN CULTURAL and CONSUMER CHARACTERISTICS
PREFERENCES SOCIAL

¢ Design acumen « Experience » Personality
CONTEXT

Figure 3. Consumer responses model (Reproduced from [6]).
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As seen in Figure 3, it has been determined that cultural values impact customer
preferences. This study, however, was limited to the cultural impact on customer prefer-
ences based on traditional product features. According to Salmi and Sharafutdinova [96],
cultural values may be used to obtain insight into the preferences of customers for a specific
product. On the other hand, these studies simply indicated the preferences of customers
for conventional product attributes. There is a lack of research that investigates the cultural
effects of selecting environmentally friendly products. For example, the concern of cus-
tomers regarding green product quality that is made from recycled material attributes. The
customers may have different perceptions in terms of its quality compared to the virgin
material. It can reduce the preferences of customers to select green product. Therefore, it is
necessary to provide the designer with significant information to help them determine the
most appropriate green features for their design depending on cultural factors.

There are several perspectives on the definition and characteristics of culture. However,
Hofstede [92] established a theory defining the characteristics of cultural values. Multiple
study fields have created and confirmed this idea, including marketing, organization,
individual, group, and national levels. The five cultural aspects of Hofstede’s theory
are masculinity—femininity, high-low uncertainty avoidance, collectivism—-individualism,
long- and short-term orientation, and high- and low-power distance. Given the variety of
theories for the green product, a framework that simply explains the aspects of consumer
preferences for green products has been developed. It was discovered that conventional
elements like appearance, usability, and price had the most influence on consumer decisions.
The aspects of preferences must be extended to incorporate the green product’s attributes
in order to ascertain consumer preferences for green products.

4.1. Collectivism—Individualism

In contrast to being alone, collectivism emphasizes being a part of a group that protects
its members’ interests in exchange for allegiance. Individualism, which is defined as the
desire to exclusively take care of oneself and remain socially isolated, is the antithesis of
collectivism [92]. The previous study used this cultural dimension to identify customer
preferences. Huff and Kelley [97] analyses the effect of collectivism and individualism on or-
ganizational trust and customer inclinations in seven nations. Frost et al. [98] evaluated the
relationship between collectivist and individualist characters with online purchase inten-
tions. As demonstrated by the findings, individual traits affect online customers. These two
experiments demonstrated that the collectivism-individualism dimension may be utilized
to detect individual consumer purchasing preferences. Individualism—collectivism may
also impact consumer choices for green products. Yu et al. [99] explained that the growth
in environmental awareness has affected consumers’ intention to buy green products. This
awareness can be influenced by collectivism or individualism characteristics. Customers
with a collectivist orientation prefer green products since they want to contribute to en-
vironmental conservation. Individualistic customers, on the other hand, consider green
products out of self-interest and are uninfluenced by the preferences of others. In other
words, the customers with this intention consider protecting the environment through their
own desires.

4.2. Masculinity—Femininity

The disparity between gender roles may be seen in the manifestations of masculin-
ity and femininity. The masculine culture places greater emphasis on assertiveness, the
attainment of riches, realizations, and success. The caring of others, lifestyle, and improv-
ing one’s quality of life are more important in the feminine culture [92]. Several studies
have utilized this dimension to examine the characteristics of customers’ purchase intent.
Moon et al. [100] used masculinity to evaluate customer preferences when purchasing
customized goods. Srite [101] evaluated a model to estimate the impact of four Hofstede
cultural characteristics on consumer acceptance of a product’s perceived usability and
utility. They discovered that only the masculinity—femininity dimension affected the two
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product features considerably. Consequently, this dimension can also assess consumer pref-
erences for green products. Green products are created with incorporated environmental
features (such as reusable and recycled materials) to decrease material use, which might
affect the quality, durability, and the appearance of the product. In turn, this might affect
customer preferences.

A significant level of masculinity in customers is more likely to care about the prod-
uct’s usability and quality than anything else. Thus, shoppers may compare green and
traditional products. Suppose they discover that the quality of the green product is poorer.
This might decrease their favor for the goods, as product quality is essential to boosting cus-
tomer preferences [102]. Masculinity may also influence consumer choices about physical
attractiveness. Customers may select a product with a black color because, in comparison to
pink, which is often associated with femininity, they feel more confident with the product’s
stronger look when purchasing a product with a black color. The choice of green products
can be determined entirely by the green product’s objectives to minimize the environmental
effect. In contrast to consumers with high masculinity, customers with high femininity may
be attracted to the product’s appearance, such as color, texture, and form, since they desire
a modest and beautiful product. Nevertheless, this relies on the individual characteristics of
the customers. Despite the fact that corporations may make green products with excellent
quality and a decent appearance, people may still perceive green products differently, as
they may exhibit masculine or femininity while choosing green products.

4.3. Uncertainty Avoidance

Uncertainty avoidance refers to the degree to which individuals see uncertainty and
ambiguity as threatening, and hence, want to avoid these circumstances [92]. Uncertainty
is still one of the most prevalent issues affecting customers” willingness to pay more for
green products, despite the abundance of studies promoting environmental protection [41].
Not everyone can be deemed “green purchasers” with a superior grasp of green products
than “non-green consumers.” Sometimes both green and non-green consumers have an
unfavorable impression of enterprises that advertise green products [103]. This might
be due to the ambiguity around green products, which impacts consumer choices. For
instance, green products may be created from recycled, non-hazardous, or recyclable
materials, which may affect the quality and texture of the product. Customers’ beliefs
that green products may be of inferior quality than traditional products manufactured
from virgin resources may affect their selections. Consequently, this impacts consumers’
willingness to pay for green products [104]. To decrease this uncertainty, the customer may
inquire with other customers who have used green products for further information about
the products [105].

4.4. Power Distance

The concept of power distance may be defined as “the extent to which fewer powerful
members of the organizations and institutions accept and anticipate that power has been
transmitted unequally” [106]. A high power distance is evidence that the interaction
between those with no power is difficult to manage since hierarchy implies inequality,
and there is a possibility of dormant conflict between those with power and those with
little power [92]. Inequalities in both power and income are likely to emerge as a result
of the centralized and non-autonomous nature of the authority. A lower power gap, on
the other hand, indicates concord between the strong and the weak, whereas collaboration
among the powerless can be founded on both solidarity and accessibility to superiors [106].
The customer’s decision to purchase environmentally friendly products could be heavily
influenced by the power distance. Take, for instance, the lack of customer’s comprehension
or information regarding environmentally friendly products. Not every consumer is aware
of what types of environmentally friendly products are already on the market or the
advantages they may derive from making purchases in this category. In addition to this,
the power distances may also be read as the capacity to make purchases. A consumer with
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a lower degree of preference may have a lower preference for the environmentally friendly
product because of the undesirable price compared to a customer with a greater level of
desire. According to Furrer et al. [107], customers that have a large power distance rank
dependability and responsiveness lower on their list of priorities.

4.5. Long- and Short-Term Orientation

The concept of long-term orientation refers to the “fostering of virtues orientated
towards future benefits, notably persistence and thrift” [92]. When shopping for a certain
item, performance and quality are two characteristics that should not be overlooked as
significant considerations. Products that are considered a green use fewer natural resources
and require less energy to produce. The researchers of this study noticed that a few
attributes of green products are connected to the customers’ perspective on the long term.
For instance, some consumers are ready to spend a higher price for a product if it has a
lower overall energy consumption because they believe it would save them money in the
long run. One other attribute is the provision of product services. Product services, such as
frequent maintenance, can potentially benefit a customer’s long-term orientation since they
can extend the product’s lifetime [25]. Therefore, customers that have qualities indicative of
a focus on the long term are more worried about the products’ potential applications in the
future. Customers’ tastes may be significantly influenced by factors such as the excellent
product quality and longevity, as well as the fact that environmentally friendly products
benefit the environment.

5. Discussion

This article elaborates on the evaluation of product design and consumer preferences,
green products, and cultural value influences. Various perspectives were used while char-
acterizing each facet, which may be attributed to the varying goals of the many studies.
It shows that obtaining consumer preferences early on in the product design is crucial
to help the designers in the latter phases of the process, such as determining product
requirement. It was identified that different customer preferences might be affected by
cultural preferences. During the process of developing a product, several studies took
into account the preferences of customers; these studies may be modified to generate an
environmentally friendly product design that takes into account the impact of cultural fac-
tors. A study was performed by Lihra et al. [108]. This study concentrated on determining
the preferences of customers for personalized household furniture. A method known as
conjoint analysis was utilized for the purpose of determining which aspects of personalized
furniture were valued the most. It was determined that considerations such as age, salary,
geography, gender, and education level all had a role in determining customer preferences.
In this particular research endeavor, the furniture was designed utilizing all four aspects of
customization: product customization, customization time, delivery time, and pricing. The
results revealed that the product price was well known as the most important attribute,
followed by delivery time, product customization, and customization time considered by
customers. This was determined by evaluating the weight and rank of each attribute.

Research conducted by Li et al. [109] on consumer preferences led to the creation of
a strategy that proposes integrating different types of product features into the design
and development of the product. To begin, a quality function deployment, also known as
QFD, was applied to analyze the customer’s preferences regarding technical needs. In this
particular study, a personal digital assistant (also known as a PDA) served as the product
stimulation. It identified seven attributes, including a quicker run time, more memory
space, a lower weight, a more affordable pricing, more space for hard drive, a long term
used, and less noise operation. The attribute with the highest score demonstrated that the
most favored feature was the quicker run time, followed by the price, more space for hard
drive, and less noise operation.

In addition, it was discovered that people from various cultural backgrounds, ed-
ucational levels, and value systems might produce customer preferences for a product.
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Haverila [110] performed a study in Finland to determine customer purchasing intention
of male respondents about mobile phone functionality. According to the findings of this
survey, customer preferences about mobile phone features may be broken down into six
distinct categories: aesthetics and design, components and processes, tones and games,
support functions, solidity, and business usefulness. The findings indicated that the con-
sumer preferences were most strongly influenced by the functioning of the business itself,
followed by the parts, procedures, aesthetics, and design. According to the findings of
earlier research, it has been discovered that establishing consumer preferences may be
accomplished by analyzing the elements that influence their decisions and ranking the
importance of the various characteristics in descending order. Table 4 provides a summary
of the various methods that were utilized in earlier investigations.

Table 4. The ways that previous studies tried to find out customer preferences.

Approaches

Description

Determining the attributes

Considering the attributes that could influence consumer preferences, such as appearance
of product, product function, price, educational, gender, culture, income, and among other
things [108-110].

Evaluating the weigth of attributes

Calculating relative importance of individual characteristics using the most appropriate
method (e.g., Statistical analysis, conjoint analysis, QFD, EFA, etc.) [108-110].

Identifying the preferences rank

The degree and rank of customer preferences on attributes are used to provide design idea
to help designers when developing new designs [108-110].

The researchers of this study noticed that the inclusion of cultural value in green
product design is still not concretely defined. Therefore, the method of product design
utilized by earlier researchers, laid out in Table 4, is adapted to establish a conceptual
model for integrating environmentally friendly product design while taking into account
the effects of cultural value influences. The conceptual model for including cultural value
influences in the development of green products is shown in Figure 4.

Consider the conventional and green attributes

relate to the product that will be designed

v

Identify the relationship between 5 cultural
dimensions on selected Conventional and 11 green Prioritized conventional and green

product attributes product attributes

5 Cultural

Dimension

|:> Conventional attributes
and 11 Green product

A4

v

Extract the weight of conventional and green
product attributes

Embed the selected green product

attributes and conventional

attributes preferences into design

target specification

v

Mission

statement Cibtomet

preferences

Establish Generate Select Test Sat final
P target —> product product [ product > specifications >

specifications concepts concept(s) concept(s)

Figure 4. A conceptual framework to involve cultural influences in green product design development.
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As illustrated in Figure 4, the conceptual framework is divided into three phases. In the
first phase, the designer needs to consider conventional and green attributes that relate to
the product that will be designed. After this has been chosen, the next phase is to determine
the link among the five dimensions of cultural value on selected conventional product
attributes and the eleven green product attributes. It can be identified by hypotheses
testing analysis, which determines the most influenced cultural dimensions on green
product attributes preferences. Based on this analysis, one can extract the identified weight
of conventional and green product attributes, and the designers can determine which
dimensions may provide significance on green product attribute preferences. The second
phase is to prioritize the weight and identify the rank of each attribute. By this rank
information, the designer may determine suitable conventional and green attributes for
their intended design. However, in this phase, the designers must adjust their selected
attributes by reflecting on the capital, human resources, and technical capability to produce
the product. The third phase is to put their priority on both conventional and green product
attributes in establishing the design specification process.

6. Conclusions and Implications

This study presented a conceptual framework for the inclusion of cultural value
in green product design. It was constructed by reviewing relevant previous studies on
product design and customer preferences, green products, and cultural value. Previous
studies used different perspectives to formulate each attribute, especially for green product
design. This study identified 11 common green design attributes with different terms
and environmental concerns that can be embedded in product design from the literature.
Those were: biodegradable material, resources efficiency, optimum size, weight reduction,
recycled material, recyclable material, providing product services, maintain easily, easy
to upgrade, easy to reuse, eco-label, and harmless to the environment. Design strategies
for the identified green attributes have also been discussed. However, the researchers
of this study noticed no solid framework from previous studies to determine customers’
preferences for these green attributes. Customers’ cultural preferences can cause these
differences in that green attributes can be differently defined from each other.

Cultural value has been identified as a significant aspect in product design develop-
ment, especially for determining customer preferences. In the natural behavior setting,
cultural value analysis can widely and significantly capture consumer preferences for
conventional and green products. Therefore, the designers can explore a deeper evaluation
of the actual reason behind the customers’ preferences and prepare specific detail specifica-
tions to meet the customer preferences. For customers with long-term orientation cultural
value, the designers may decide what attributes can increase product lifetime. In terms of
quality, the designers can consider the good quality of green products, although the product
is made from recycled material. For customers with a feminine culture who may be more
concerned about product appearance, the designers can consider making the appearance of
green products more attractive than conventional products. As a result, taking into account
cultural impacts on preferences for environmentally friendly products may be utilized to
assist the choice made by designers when selecting the technical parameters for a design
throughout the design process.

The proposed conceptual framework is expected to contribute to both practice and
theory. For practice, the conceptual framework can be used as a point of view on considering
cultural value influences when designing green products. In terms of theory, the conceptual
framework that was given may be used to expand the strategies when researching consumer
preferences for environmentally friendly products. The conceptual framework in this
study only used 11 green design attributes. Further study can elaborate more on green
product attributes in identifying customer preferences. It can be helpful to serve more
ideas to designers. For example, the attributes that focus on product lifetime extensions
and reduce waste generation, such as modular and easy-to-disassemble designs, make
the customer easily replace the malfunctioning part rather than buy a new product. In
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addition, the consideration for performing an actual case study on green product design
using product stimuli can also be performed by further study to confirm the applicability
of the proposed framework.
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