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Abstract: Studies developed in the last two decades indicate that environmental product innovations
can potentially generate competitive advantages. However, the ethical dimension, now increasingly
involved in evaluations for consumer decision-making, has received less attention in academic
research. Considering the above, our study investigates the mediating role of ethical aspects in
the relationship between environmental product innovation and perceived brand value. To this
end, we carried out a quantitative study with 336 university students who are end users of Apple
and Microsoft products and services. In addition to investigating the main effect of environmental
product innovations on perceived brand equity, we explore the possible mediating effects of ethical
behaviors: (i) open-mindedness and (ii) concerns with privacy practices. Our results indicate that
environmental product innovations need to be supported by the ethical aspects of companies to have
a positive effect on perceived brand equity. Crucially, customers perceive value in environmental
product innovation when they can confirm that organizations exhibit ethical correctness, particularly
in the sector under study. We understand that our research provides advancement in the field of
sustainable innovation. The study confirms that broader approaches, mainly centered on corporate
commitments beyond environmental issues, are critical for environmental product innovations to
generate perceived brand value.

Keywords: ethical concern; perceived brand value; environmental product innovations

1. Introduction

The environmental, social, and economic dimensions, which support the concept of
triple-bottom line and lately sustainability [1], have become a strategic issue in successful
organizations [2]. Focus on sustainability is an effective way for organizations to align
themselves with the pressures arising from different stakeholders [3]. Nevertheless, the
challenges for companies regarding the precepts of sustainability are not trivial. Specifically,
the environmental and social dimensions imposes important changes in the prevailing
view of profit [4]. Although much attention has been paid to the external aspects of the
firm related to sustainability, the internal aspects also deserve special care [5]. Areas
such as R&D, design, manufacturing, and marketing must be changed in respect to the
sustainability idea [6].

A key strategy in this context has been the development of production processes and
products with the aim of increasing environmental performance [7]. Therefore, resources
and capabilities related to environmental product innovation have increasingly been placed
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on the research agenda [5]. Studies developed in the last two decades indicate that en-
vironmental product innovations can potentially generate competitive advantages [8].
Environmental product innovations tend to be effective for the alignment of organizations
with customers who have concerns about the environment [9]. It strengthens the brand im-
age in front of stakeholders, especially shareholders [10]. Furthermore, it enables proactive
rather than reactive compliance with established laws and regulations [11].

However, environmentally friendly products or practices are difficult to implement in a
real-life context and the strategies currently applied by organizations are far from ideal [12].
In fact, not only should the strategic and competitive positions of companies be adjusted,
but also their vision and behavior [6]. For business strategies related to sustainability to be
effectively implemented, companies should behave in an ethical manner [13]. According
to the author, the ethical dimension reflects the customers’ and companies’ attitudes and
behaviors regarding ethics in sustainable business. Likewise, some authors point out that
business and ethics should be taken together, although this has proven challenging for the
companies facing the sustainability demands [14].

The literature has indeed advanced in the understanding that ethical issues are also
involved in the evaluation of customers’ decision-making processes [15]. Notions of
ethical consumption and environmental innovation adoption have evoked discussions
in different domains, particularly regarding environmental innovation [16]. However,
it is necessary to move forward with the existent knowledge related to environmental
innovation, ethical aspects, and business performance [16,17]. The main streams of research
addressing environmental success are mostly linked to environmental impacts of products
and processes [18]. Unfortunately, the related ethical aspects have received less attention in
academic research [2].

Furthermore, while sustainable innovation initiatives have increased among compa-
nies, research on their effects has shown mixed results [7]. Some authors argue that, while
companies are gradually emphasizing sustainable initiatives, their potential for outcomes
remains unresolved, and even contradictory, from one empirical study to another [19].
Additionally, others highlight the importance of deepening knowledge on the impacts of
environmental product innovations and the possible moderators/mediators of its effect [20].
Accordingly, more research would be necessary to understand the impact of sustainable
strategies and business ethics behavior on brand attitude [21]. Furthermore, since ethical
issues affect every type of business, enterprise, organization, and person, research on the
concept of ethical branding becomes timely and crucial [21].

Thus, our study investigates the role of ethical aspects in the relationship of environ-
mental product innovations and a brand’s perceived value for end users of Apple and
Microsoft products and services. We justify the selection of information and technology
context because products or services in this sector involve the storing or handling of cus-
tomers’ information [22]. In such a context, inadvertent or improper company attitudes
may lead to a strong perception of unethical practices, like the customers’ sense of privacy
breach or a lack of openness [23]. To respond to our objective, we propose a theoretical
model in which we investigate the main effect of environmental product innovations on the
brand’s perceived value. We also explore the possible mediating effects of two important
ethical behaviors of a company that may be perceived by customers, particularly in the
information technology sector represented by Apple and Microsoft. The two selected
ethical behaviors employed by companies were open-mindedness and privacy practices
concerns. Open-mindedness is one of the essential components of ethical leadership, in the
sense of respecting the vision and principle of others and the willingness to learn in the
face of difficulties to maintain corporate ethical standards [24]. Privacy practices concerns
represent the companies’ ethical need to consider people’s desire for privacy regarding
their personal data [25].

Thus, in addition to the aforementioned, our study responds to the calls for research
that studies the relationship between EPI and brand value [26] and on understanding the
ethical aspect with regard to the attitude of the brand from the consumers’ perspective [21].
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Examining the impact of ethical aspects on the relationship between EPI and brand percep-
tion is important for expanding the understanding of consumer behavior, preferences, and
motivations. Furthermore, it enables companies to align their innovation and marketing
efforts with the needs and expectations of consumers.

This paper is organized as follows. The theoretical background and the development
of hypotheses are presented in Section 2. Section 3 describes the method used by the
authors to develop the study. Results are explained in Section 4. Section 5 discusses the
theoretical and practical research contributions, the conclusions, and presents its limitations
and suggestions for future studies.

2. Theoretical Background and Hypotheses
2.1. Environmental Product Innovation and Perceived Brand Value

In recent years, innovation and sustainability transitions have been addressed more
explicitly [16]. Terminologies like green innovation, environmentally sustainable innova-
tion, eco-innovation, environmentally friendly innovation, or environmental innovation
have been used interchangeably, but properly referring to the development of new solu-
tions to deal with environmental problems [18]. The general idea involves respecting the
environmental commitment in the production and consumption process [27]. There are
clear differences between a conventional and an environmental innovation [8], with the
latter being driven by the need to avoid environmental damage while still creating the
conditions for companies to meet market demands [28].

For this study, we adopted the concept of “Environmental Product Innovation”, which
comprises the care of energy efficiency, avoiding the use of toxic materials, the efficient use
of raw materials in products, and the concern in not affecting the health of customers [29].
Environmental product innovation is recognized as a beneficial strategy for companies
to achieve sustainable success [9]. Compared to conventional product innovation, envi-
ronmental product innovations consider additional requirements concerning the product
design and protection of the environment from the high consumption of raw materials and
energy [9]. We justify the use of this concept because it supports the conceptual framework
proposed by one study [30], consolidated in the literature that addresses this issue [12].

As such, environmental product innovations can enable companies to grant com-
petitive advantages [31] and enhance business performance [9]. It can also lead to cost
reduction, better reputation, and customer satisfaction [32]. Furthermore, innovating in an
environmentally sustainable manner can allow companies to attain a closer relationship to
the values of customers concerning the environment and sustainable issues [9,33].

In recent times, the growth in demand for environmental product innovations have
become apparent, especially due to the increased customer awareness of environmental
issues [16]. Thus, customers have gradually screened for and rewarded green practices,
even over perceived quality and price [8]. Prior evidence indicates that companies’ environ-
mental product innovations positively affect customers’ purchase intentions [34]. The high
percentage of customers declaring to be willing to pay more for environmentally friendly
products highlights the market growth of environmental product innovations [35]. Thus, it
is noted that companies that display good environmental initiatives are likely to improve
their brand image and gain more loyal customers [36]. In fact, other authors have argued
that environmental product innovations can be a business solution that adds value to the
companies and their stakeholders [36].

However, perceived value is a subjective judgment of a customer’s brand perception
in relation to its offerings and deliveries [37]. It comprehends a broad construct involving
heterogeneous subcomponents and multiple dimensions. Perceived value affects customers’
brand cognition and purchase decision [36]. Hence, a brand’s perceived value covers the
value that customers perceive the brand delivers and in the outcomes that arise because
of this value proposition [38]. Customers perceive different benefits from the brands and
assign values due to this perception. As a result, customers tend to choose the option that
delivers a higher perceived value [39]. Therefore, a brand’s perceived value refers to the
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fulfillment of the promise that a company makes to its customers about what they can
expect from its products [36].

There is a possible link between the environmental orientation of a firm and its
brand values [26]. Sustainable practices, including environmental innovation, can have
an impact on the BVP [33]. In this way, companies can implement and communicate
sustainable practices to create connections with customers that become a part of the brand
image [36]. Associating sustainability to brand value can be a form of differentiation [40]
since sustainable brands are increasingly being acknowledged [33]. Hence, investing in
innovation that increases the perception of sustainability may be necessary for building a
positive brand [36].

In fact, environmental product innovations can help companies to strengthen their
skills, achieve greater efficiency, and improve their image, all while increasing profitabil-
ity [8]. Additionally, environmental product innovations positively affect customers’ green
purchase intentions and behavior [41], as well as on brand attitude [20] and brand value [36].

Hence, as a company employs environmental product innovations, it is expected
that customers are more likely to perceive the value in the brand, as in the following
proposed hypothesis:

H1. A higher perception of environmental product innovation will lead to a higher perceived
brand value.

2.2. The Mediating Role of Ethical Aspects

Studies in the literature with regard to sustainability mainly show a positive relation-
ship of environmental product innovations with ethical issues [42]. Essentially, customers
do not believe in brands that do not have organizational values tied to sustainability, even
though they are introducing new environmentally friendly products [20]. Additionally,
customers usually negatively evaluated brands involved with unsustainable suppliers, or
with inappropriate human resource management practices, even when these brands had
the so-called green product portfolio [43]. To be transparent about a brand’s products, the
brand would need to have a value proposition aligned with ethical and moral issues [4]. In
addition, transparency helps to decrease the improper greenwashing view regarding the
environmental performance of the products [44].

Consequently, as the number of ethically conscious customers grows, ethical issues in
branding tend to be taken seriously [21]. Thus, the customers of companies which engage in
ethical behavior are more likely to respond more positively to such brands [45]. Customers
consider company ethics to be a critical factor in their perception of the brand [46]. Cus-
tomers’ perceptions of a company’s ethics exert a significant influence on their purchasing
behaviors [21]. Accordingly, some studies report the alignment between ethical conduct
and brand attitude [21,46].

Internally within companies, the open-minded culture has been largely referred to as
an important ethical behavior in environmental management [47]. Companies that have
highly open-minded teams are more likely to succeed in capturing and understanding
customer needs [48]. Open-mindedness is an organizational value necessary for unlearning,
which occurs when companies question routines, assumptions, and beliefs [49]. It involves
the receptivity to new and possibly different ideas and perspectives [50]. According to
Collier and Esteban [24], open-mindedness represents a ‘culture of openness’ in the or-
ganization. Therefore, the presence of open-minded practices is critical for employees
that are dealing with customers to discuss and fulfill their requirements and needs [51].
Open-mindedness encourages the consideration of different perspectives and to be recep-
tive to emerging possibilities [50]. Thus, open-minded culture links creativity, freedom,
and reflection with current knowledge and helps to implement innovation [52]. In fact,
innovative ideas are valued and recognized by open-minded companies [48] by promoting
and stimulating the flow of new knowledge [53].

Another study observed that a culture of open-mindedness is a learning process about
customers, including their demands about environmental issues [50]. Open-mindedness is
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crucial for the company’s management as it enables a better understanding of the customers’
real needs [54]. Within a pragmatic approach, openness to new ideas is essential for a
company to follow the path of sustainability [55]. Furthermore, another study indicates
that the existence of open-mindedness practices affects brand performance by stimulating
the process of exploring and exploiting customer-related knowledge [51].

Based on the above, we understand that customers’ perception of the company’s
open-mindedness would be necessary to increase the brand’s perceived value, as in the
following hypothesis:

H2. Open-mindedness mediates the positive influence of environmental product innovations on a
brand’s perceived value.

Similarly, ethical issues are extremely important in contexts in which brands encom-
pass products and services that involve the privacy of customer information [56]. Privacy
is related to the control over information and information use, while privacy concerns tie
to an individual’s views on rights in relation to information privacy [57]. Privacy concern
is a topic that has become increasingly important, especially with the development of
technology [50]. As the use of the internet grows, so do concerns regarding online collec-
tion and the use of customer information [22]. Frequently, concerns around privacy and
security of data challenges the customer trust regarding the use of the internet and techno-
logical products [25]. Thus, innovations that allow for a greater acquisition of consumer
information raise ethical questions [58]. Additionally, while currently innovations allow
companies to collect and store customer data, they also present risks to people who dis-
close their personal information [59]. This situation also affects most of the environmental
innovation initiatives [50].

In general, customers trust more in companies that apply mechanisms to ensure the
protection of their data [60]. Some authors highlight that a portion of customers tend to
react negatively to brands that use their personal data, while others tend to react more
favorably to brands that access and use their data if protections are provided [61]. In fact,
data privacy has often been associated with ethical business standards, also in relation to
product innovation [62]. Accordingly, previous evidence indicates that privacy concerns
played a crucial role in customer responses and brand trust [15].

This scenario requires companies to create strategies to mitigate customer privacy
concerns [63]. Therefore, data privacy has been a proactive strategy adopted by some
companies to differentiate their brand from their competitors [58]. Hence, privacy issues
can impair the brand value or compromise its business potential [64]. Thus, strategies that
address customers’ privacy concerns may be an effective way to build brand–customer
relationships and brand reputation [60]. Some authors emphasized the need to strengthen
customer relationships through a greater emphasis on brand ethical responsibilities to
alleviate ethical concerns regarding privacy issues and increase trust [56]. When companies
respect customers’ privacy concerns regarding new products, they are able to generate a
positive image, thus satisfying customers and providing superior value [62].

Based on the belief that customers’ perception of the company’s privacy practices would
be necessary to increase the brand’s perceived value, we propose the following hypothesis:

H3. Privacy practices concerns mediate the positive influence of environmental product innovations
on perceived brand value.

Figure 1 illustrates the theoretical model used to test the three hypotheses, which will
be justified in the sequence.
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3. Methodology

This paper is concerned with studying consumers’ perception of the environmental
product innovation influence on the brand’s perceived value, and the mediating effect
of ethical aspects of the firm (open-mindedness and privacy practices concerns) in this
relationship. The research design encompassed a quantitative data collection by an online
cross-section survey study. The informants were frequent consumers of products and
services from Apple or Microsoft (both brands have been two of the most valued brands
in the world for a long time according to Interbras’ and Forbes’ list; the two brands are
synonyms of technology in almost any market [65]; hence, the two were selected as the
reference for the survey). The online questionnaire was developed by using previously
validated scales for the constructs in evaluation. The research hypotheses were verified
by the structural equation modeling approach. Data analysis was primarily executed
by partial least-squares structural equation modeling (PLS-SEM) through SmartPLS® 4.0
software with bootstrapping procedure (5000 subsamples). PLS-SEM has been applied
in related studies [21] because of its suitability to small samples and dependent variable
prediction. Following the PLS-SEM guidelines [66], the analysis was performed by a two-
stage approach. We first applied the assessment of the measurement model (outer model),
and then we evaluated the structural model (inner model). The research design details are
offered below.

3.1. Sample and Data Collection

Data collection was performed by an online survey with students from distance-
learning postgraduate courses randomly selected from the directory of a Brazilian uni-
versity. Electronic messages were sent to a total of 4000 with the invitation to participate
in the research. Two waves of 2000 students were randomly selected to receive the invi-
tation. Students were initially asked to indicate whether they considered themselves as
frequent users of one of two very known brands in Brazil. Those students who considered
themselves as frequent users of one of the brands were invited to answer the questionnaire
about the specific brand. In the invitation message, different links for the questionnaire
were offered—one for each brand. The approach to the use of postgraduate students was
applied so as to reach two important target markets of end customers for both brands:
students and market professionals. The selected profile was justified by the expected high
level of use for the kind of products and services targeted in the study. Furthermore, the
previous literature points out that environment-oriented consumers need to have a good
set of information about environmental aspects in the production and use of the products
and services.

An amount of 1745 messages were refused or not delivered due to anti-spam systems
or not updated email addresses. Out of the initial total number of messages, 336 valid
questionnaires were received. The return rate of around 15% was considered high for the
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patterns of online surveys. The sample included answers from 174 females and 162 males,
with ages ranging from 18 to 29 years old (35.4%), 30 to 39 (41.1%), 40 to 49 (15.5%), 50
to 59 (6.5%), and to 60 and above (1.5%), from different states in Brazil. The average
amount spent in technology among the individuals in the sample was BRL 2325.87 (around
USD 580). A total of 192 responses were from Apple end users, 144 from Microsoft, and
64 individuals declared not to be buyers but only users of the brand.

3.2. Measures

The questionnaire measured the extent to which those individuals perceived Apple’s or
Microsoft’s environmental innovation as important to them. In addition, the questionnaire
included measuring users’ perceptions of Apple’s or Microsoft’s procedures and care
for data privacy when using their products and services. We applied scales previously
validated in the literature for all primary measures in the study. Key constructs’ wording is
presented in Table 1.

Table 1. Composite confirmatory analysis.

Scale Standardized Factor
Loadings VIF

Perceived Brand Value
I would repeat buying again from Apple (Microsoft) 0.818 1.788
Apple (Microsoft) has offered me products and services according to my needs 0.775 1.644
The quality of the services 0.837 1.898
My loyalty toward the company 0.822 1.745

Environmental Product Innovation
Apple (Microsoft) products are energy-efficient 0.659 1.184
Apple (Microsoft) does not use toxic substances in their products 0.759 1.575
Apple (Microsoft) make an efficient use of materials in their products (e.g., decompose
and recycle materials) 0.755 1.521

Apple’s (Microsoft’s) products do not affect my health (e.g., do not create
electromagnetic fields) 0.781 1.401

Open-mindedness
Apple (Microsoft) seems to be open to new ideas 0.720 1.496
Apple (Microsoft) is able to identify problems (new ways of action) easily 0.814 1.814
Apple (Microsoft) is able to reflect and learn from their own mistakes 0.732 1.618
Apple (Microsoft) is able to listen to end users (e.g., complaints, suggestions) 0.769 1.691
Apple (Microsoft) is able to adopt the suggestions of end users in the form of new
routines and processes 0.749 1.651

Privacy Practices Concerns
Apple’s (Microsoft’s) products ask/store the right levels of personal information 0.822 1.691
My personal information is kept up to date in Apple (Microsoft) products 0.751 1.434
Apple (Microsoft) does not use my personal information for a purpose other than
what I consent it to be 0.790 1.900

Apple (Microsoft) would never sell my personal information to other companies 0.753 1.722

Source: authors’ elaboration.

Environmental product innovation measures were based on definitions from [29].
We use users’ perspectives regarding brand care on energy efficiency and the use of toxic
products, the efficient use of raw materials in their products, and the concern of the brand
in not affecting the health of the customer. The users’ perception about the processes to
manage privacy practices concerns by the brand was measured according to [67]. The
user privacy concern was considered in terms of the control and knowledge that the brand
has on users’ personal information. The scale included items reflecting users’ perception
about the level of personal information asked and stored by the brand, and about any
unauthorized or commercial use of personal information by the brand. Open-mindedness
measure consisted of five items adapted from [68]. The items refer to the ability of the firm
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to learn from errors, to pay attention to end users’ complaints and suggestions, and to react
to them with new behavior, procedures, and routines. Based on [38], perceived brand value
is measured as the value which users perceive of the delivery offered by the brand as well
as the value proposition outcomes expressed by the brand (e.g., quality, satisfaction, and
loyalty). All measures were measured using a 7-point Likert scale.

We also included some control variables in the questionnaire concerning users’ de-
mographics (gender and age) and buying behavior regarding the product category (the
amount spent on technology per year, and a dummy variable questioning if the respondent
had recently bought products from the brand).

The questionnaire had its content validity checked by 3 researchers with expertise
in the topic in analysis. It was also pre-tested with a selected group of 20 students. Both
processes showed a clear adequacy of the instrument for its purpose.

4. Results
4.1. Measure and Model Validation

To check possible response bias, we performed three statistical approaches follow-
ing [67]. Initially, an exploratory factor analysis with the indicators of the main constructs
in the model showed four factors with eigenvalues >1.0 and 61.39% of the total variance
explained. Then, a Harman’s single-factor test was conducted with a confirmatory factor
analysis (CFA). The fit indices obtained for this model were very poor (χ2 = 778.004; df = 119;
χ2/df = 6.538; RMSEA = 0.129; GFI = 0.748; AGFI = 0.675; TLI = 0.622; CFI = 0.670) when
compared to the adjustment of the proposed model (χ2 = 225.751; df = 113; χ2/df = 1.998;
RMSEA = 0.055; GFI = 0.927; AGFI = 0.901; TLI = 0.932; CFI = 0.943). Finally, the inclusion
of an unmeasured latent method factor showed no significant effect in the hypothesized re-
lationships in the model [69]. Thus, we considered that the measurement model presented
no response bias.

A composite confirmatory analysis (CCA) approach confirmed the validity of the
measurement model, following the procedures recommended by Hair et al. [66]. Table 1
provides factor loadings and variance inflation factors (VIFs) of constructs related to the
hypotheses. Loadings were strong (p < 0.001), varying from 0.66 to 0.84. VIFs (from 1.18 to
1.90) showed low levels of multicollinearity in the measures. Table 2 shows the descriptive
estimations: means, standard deviations, extracted variance values (AVEs), composite
reliability (CR) levels, and construct correlations. The AVE scores (>0.5) and CR levels (>0.7)
for each construct corroborated the evidence of convergent validity. To verify discrimi-
nant validity, the correlations between constructs were compared to their corresponding
AVEs [66]. In each case, the square root of the AVE exceeded the correlation between the
constructs. Likewise, the heterotrait/monotrait (HTMT) values of the correlations were all
below 0.9. The results provided evidence of discriminant validity [66].

Table 2. Constructs statistics.

Mean SD α AVE CR 1 2 3 4

1. Perceived Brand Value 3.95 0.75 0.83 0.89 0.66 0.81
2. Environmental Product Innovation 3.08 0.56 0.73 0.83 0.55 0.308 ** 0.74
3. Open-mindedness 3.70 0.63 0.82 0.87 0.57 0.534 ** 0.271 ** 0.76
4. Privacy Practices Concerns 3.38 0.76 0.79 0.86 0.61 0.413 ** 0.338 ** 0.409 ** 0.78

Source: authors’ elaboration. Note: Diagonal elements (0.81, 0.74, 0.76 and 0.78) are the square root of the average
variance extracted (AVE). All correlations were significant (** p < 0.01).

The structural model was then evaluated as the second stage of the analysis [66]; the
theoretical framework was tested by path analysis using SmartPLS and bootstrapping
procedure with 5000 subsamples [66]. The analysis included all control variables. Firstly,
we evaluated the predictive relevance of the main relationships disposed in the model.
The cross-validated redundancy (Stone–Geisser’s Q2) estimates were greater than 0 for
all endogenous constructs (open-mindedness, Q2 = 0.038; privacy practices concerns,
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Q2 = 0.086; brand’s perceived value, Q2 = 0.2250). Moreover, the proposed model explained
40.5% of the variance (R2) in perceived brand value. Thus, the models’ predictive relevance
was considered satisfactory [66].

4.2. Hypotheses Testing

Regarding the hypothesis proposed, Table 3 reveals the main results. According to
H1, environmental product innovations should present a positive impact on a brand’s
perceived value. Per Table 3, the direct effect of environmental product innovations on
perceived brand value was not significant (β = 0.088, p = 0.115). Even the correlation among
environmental product innovations and perceived brand value was positive and significant
(r = 0.308, p < 0.01); this result is explained by the mediation effects of environmental
product innovations on perceived brand value. Therefore, H1 was not supported.

Table 3. Path analysis results.

Title 1 Standardized Parameter Estimates
(t-Values) and Significance

Main effects
(H1) EPI→ BPV 0.088 (1.579)

EPI→ OMD 0.276 (4.411) ***
EPI→ PPC 0.390 (7.522) ***

OMD→ BPV 0.361 (5.387) ***
PPC→ BPV 0.204 (2.653) ***

Control variables
Age→ BPV −0.023 (0.575)

Amount Spent in Tech→ BPV 0.055 (1.343)
Buy Brand (dummy)→ BPV 0.138 (2.663) **

Gender (dummy)→ BPV −0.138 (2.899) **

Indirect effects
(H2) EPI→ OMD→ BPV 0.100 (3.222) **

(H3) EPI→ PPC→ BPV 0.080 (2.312) *

Total indirect effects
EPI→ BPV 0.179 (4.306) ***

Source: authors’ elaboration. EPI—Environmental product innovations; BPV—brand’s perceived value; OMD—
open-mindedness; PPC—privacy practices concerns; t-values and significance of path coefficients were generated
by a bootstrapping procedure (5000 subsamples). * p < 0.05 ** p < 0.01 *** p < 0.001.

To verify the mediating effects of ethical-related aspects (open-mindedness and pri-
vacy practices concerns) on the impact of environmental product innovations on a brand’s
perceived value, we followed suggestions from [70]. The basic conditions for a mediat-
ing effect were exposed in the findings. The relationships involving the mediators were
significant (environmental product innovation → open-mindedness, β = 0.276, p < 0.001;
environmental product innovation→ privacy practices concerns, β = 0.390, p < 0.001; and
open-mindedness → brand’s perceived value, β = 0.361, p < 0.001; privacy practices con-
cerns→ brand’s perceived value, β = 0.204, p < 0.001). Also, the Sobel
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product innovation on perceived brand value via open-mindedness (β = 0.100, p < 0.01) and
via privacy practices concerns (β = 0.080, p < 0.05) were both positive and significant. As
the direct impact of environmental product innovation on perceived brand value was not
significant, there is evidence of the total mediation effect of ethical-related aspects (open-
mindedness and privacy practices concerns) on the relationship. In fact, the total indirect
effect of environmental product innovations on perceived brand value through the mediating
variables was positive and significant (β = 0.197, p < 0.001). Hence, H2 and H3 were supported.
Figure 2 presents the revised model, derived from the results of our study.
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5. Discussion

Business environments have increasingly explored practices related to sustainability
and, at the same time, society has increasingly demanded it [71]. Previous research indicates
that there is an expansion in the debate about correct moral behavior [72] and environmental
concern [73]. This occurs in the political, educational, and media environment, as well
as in people’s daily lives [74]. In fact, changes in society’s attitudes, habits, beliefs, and
worldviews have increased pressures for sustainable innovations to become available [75].
Likewise, the positions and actions of organizations facing environmental aspects have
been part of the comparative assessments of brands [21]. Correspondingly, there has been a
growing need to understand how ethical aspects interfere with a brand’s perceived value
of its organization.

This context drove the development of the present study. We investigate the role of
ethical aspects in environmental product innovations and, consequently, in the brand’s
perceived value with end users of Apple and Microsoft products and services. Unlike
previous studies [20,36], we verified that the environmental product innovations have no
direct effect on the brand’s perceived value. In fact, only the indirect effect of environmental
product innovations on perceived brand value was positive and significant. Therefore,
our results provide evidence that environmental product innovations tend to influence the
perception of quality, the repurchase intention, and the loyalty of users of the investigated
brands, but they are not enough per se. Effectively, such influence depends on the customers’
perception of ethical behavior of the organization. Hence, the mediating effect of ethical
aspects (specifically of open-mindedness and privacy practices concerns) is a necessary
condition to favor the positive impact of environmental product innovations on a brand’s
perceived value. In summary, our study confirms that environmental product innovations
need to be supported by the firms’ ethical aspects to have a positive effect on a brand’s
perceived value.

Specifically, given the pressing demand for environmental product innovations in
different sectors, the present study examined the mediation effect of the aspects open-
mindedness and privacy practices concerns on the perceived brand value of two brands
that act in the technology sector (Apple and Microsoft). As a result, the tested hypotheses
allowed us to state that there is an indirect effect of environmental product innovations on
perceived brand value, which depends on ethical aspects. In general, our results indicate
that customers perceive value in environmental product innovations when they have
verified that organizations are correct in the management of users’ personal data and in the
integration of stakeholders in their development processes.
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In fact, ethical issues have become important to companies’ strategies and operations.
When users perceive the ethical behavior of companies, they can reciprocate through social
exchanges and good word of mouth to others [45]. Therefore, corroborating with existing
studies [21,46,76,77], we confirm the importance for companies to develop strategies based
on ethical values. In fact, consumers show preference for companies that have a correct
view in terms of ethical and legal aspects of their activities [41]. Negative ethics, on
the other hand, resulting from companies that engage in negative ethical actions, can
destroy consumer confidence and establish a negative image in all company activities [21].
Therefore, maintaining an ethical culture within the company depends on how this term is
inserted in the organization. Thus, in addition to having programs based on values and
oriented toward compliance, it must be incorporated into the company’s culture, in the
understanding of management, and among all employees [24].

Ethical decision-making by companies impacts both internal and external stakehold-
ers [21]. This is related to the stakeholder theory, which postulates that companies affect
and are affected by various groups of interested parties [22]. According to this view, com-
panies must satisfy a variety of constituents, such as workers, customers, suppliers, and
the local community, who can influence the company’s results [78]. Therefore, relating to
our study, it is highlighted that companies are responsible not only for the ethical conduct
of their operations, but also for their impact on all stakeholders and future generations [24].
Similarly, it is possible to establish a relationship with the theoretical approach of corporate
social responsibility (CSR). The basic idea of CSR is that companies have responsibilities
toward the societies in which they operate. In addition to generating profit, they must
behave ethically, following the law [79].

In addition, it is worth to note that both organizational aspects explored in our study
can be defined by the theoretical approach of the resource-based view (RBV) [80] as impor-
tant resources or capabilities of the firm—openness [81] and data protection capability [82].
In fact, RBV has been frequently applied in the literature to measure internal factors related
to environmental management, eco-innovation, and firm performance [5].

Our study complements and expands the above. According to our results, brands must
be open to new ideas, be able to reflect and learn from their own mistakes, be able to adopt
suggestions passed on by customers, as well as identify and solve problems. Brands must
also store adequate/correct levels of personal information, keep them updated, do not use
customer data for purposes other than those authorized and never sell personal information
to other companies. Correspondingly, some authors claim that such actions tend to generate
a greater market confidence in building and sustaining the reputation of organizations [21].
Consequently, they amplify the brand’s perceived value in customers. Additionally, our
study expanded the findings of [50] by presenting another perspective. We showed that
ethical issues (open-mindedness and privacy practices concerns) are necessary conditions
to drive the impact of environmental product innovations on a brand’s perceived value.

This means that companies are expected to develop an ethical perspective that bal-
ances their own interests with the needs of the society and their consumers. In terms of
open-mindedness, we complement the findings of Cegarra Navarro [50], who has drawn
attention to the fact that an open-minded culture, in addition to creating an environment in
which dialogue with stakeholders can flourish, helps organizations to be more proactive on
environmental and social issues. Open-mindedness can also foster digital innovations [83].
Supporting the findings of Kmieciak [49], we highlight that open-minded companies tend
to receive positive responses from consumers.

Additionally, our study reaffirms the view of Sarathy and Roberton [62], which states
that companies need to understand consumers’ perspectives on their privacy protection
needs and treat this topic as a long-term goal and value. Especially in sectors involving
technologies and online environments, the opportunity for ethical violations becomes
greater [84]. We reinforce that consumers’ intentions are affected by concerns about in-
formation privacy [85] and ethical standards should be adopted in confronting online
privacy concerns [22]. Corroborating with Cegarra Navarro [50], we support the view that
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addressing data privacy concerns contribute to a better achievement of the organizational
goals of the firm.

6. Conclusions

Environmental innovations and the responsible corporate behavior of the organization
are aspects that can influence consumers’ purchase decisions. In order to broaden the
understanding of the relationship of these factors in the perspectives and preferences of
consumers, we investigated the role of ethical aspects (specifically open-mindedness and
open privacy practices concerns) in EPI and, consequently, in the perception of brand value
for end users of Apple and Microsoft.

Our findings reveal that environmental product innovations have no direct effect on
the brand’s perceived value. Environmental product innovations need to be supported
by the firms’ ethical aspects to have a positive effect on perceived brand value. The main
conclusion is that customers perceive value in EPI when they can confirm that organizations
exhibit ethical correctness, particularly in areas such as personal data management and a
culture of openness. This highlights the significance of ethical considerations in shaping
customer perceptions and emphasizes the importance of organizations prioritizing ethical
practices to enhance perceived brand value.

6.1. Implications for the Theory, Practice, and Policymaking

Theoretically, we extend the understanding of the relationship between environmental
product innovations on consumer perception of the brand value. We add to the recent
literature by exploring the mediating effects of ethical company behaviors on such a
relationship. These insights discuss the conflicting prior evidence on the variables under
study. We also show the need for more research to elucidate how to motivate sustainable
behaviors (by firms and customers) and increase the understanding of the downstream
consequences of both sustainable customer choices and sustainable business practices.

Therefore, we understand that our research provides advances in the field of sustain-
able innovation. We moved beyond environmental issues and considered their relationship
with ethical aspects. The study confirms that broader approaches, primarily centered
on corporate commitments beyond environmental issues, are critical for environmental
product innovations to generate a successful perceived brand value. This contribution
fundamentally highlights that external pressures and internal issues (such as capabilities,
resources and, fundamentally, organizational values) are interrelated variables [86], as well
as the importance of ethical dimensions related to sustainability [13].

From a practical perspective, our findings offer managerial implications for firms
that undertake environmental product innovations. Despite its importance, our results
reveal that environmental product innovations do not guarantee positive responses from
customers if ethical aspects are not considered. To benefit from environmental product
innovations, companies should take explicit actions to address privacy concerns and inform
customers that they care about the protection of their personal information. Likewise, it is
necessary to demonstrate to customers that the company is ready to listen to their demands
and is open to learning from past mistakes and solve problems. Thus, the development
of corporate ethics should be a priority, which can be linked to the company’s marketing
actions. In addition to that, it is important to be transparent about the products sold and
ethical initiatives carried out to ensure and maintain customers’ trust, that is, companies
should set and follow appropriate data policies anchored in the principles of fairness,
transparency, and accountability.

Our findings indicate that environmental product innovations alone do not provide
organizations with a competitive advantage. In fact, the success of environmental product
innovations depends on other relevant aspects to the assessment of stakeholders, such as
the ability to establish an open-minded culture and the ability to securely and correctly
manage customer data. Such a verification reinforces that sustainable competitive ad-
vantage depends on ethical aspects in addition to environmentally friendly practices in
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development processes. Today, socioenvironmental issues have become structural and
strategic elements of successful organizations (not merely environmental ones). In addition,
although organizations seek to maximize profits, it is also possible to seek the well-being of
stakeholders. Such a moral position emphasizes the need for the concurrency of objectives
(profit, environmental, social, and ethical responsibility). The focus on sustainability, by
contemplating all its dimensions, creates, delivers and captures value for the business.

As implications for the government, decision-makers could provide incentives and
develop policies for companies to adopt environmental product innovations. In addition
to that, public administration could develop policies and legislation that help protect
customers’ personal information and preserve their privacy.

6.2. Limitations and Future Research Avenues

Our study has some limitations that open opportunities for future research. A cross-
sectional survey for a sample of students from postgraduate courses was conducted for
this study. Although the two sets of students were randomly selected to receive the link
for participating in the study, the received valid questionnaires cannot be considered a
random set of cases. In fact, the results must be considered with the possible bias from
a sample that is not random. Additionally, we suggest alternative research designs like
experiments that thoroughly check the cause relationship tested in the present study.
Although we chose to study the technology sector because it provided exemplary cases for
studying ethical aspects, we cannot generalize the findings to other industries. Therefore,
future analyses can complement and expand this study to other sectors. Additionally,
it would be interesting to extend the study to samples of various nationalities and age
intervals to increase the generalization of the results. Another limitation of our study is the
consideration of only one response variable (perceived brand value). Thus, future research
could build on our theoretical model to test the role of ethical aspects on other variables,
such as purchase intention and willingness to pay. Also, it has been revealed that the
virtuousness and personality traits would shape the consumer’s perception of a company’s
ethical behavior [87]. Research efforts would be needed to evaluate the interference of
personality traits on the tested model. Future studies could also improve the variables
related to ethical aspects. In this sense, the dimensions associated with corporate social
responsibility could be a possibility.

Furthermore, alternative explanations for our findings should also be further explored.
The state that ethical aspects are necessary to favor the positive impact of environmental
product innovations on perceived brand value may relate to the fact that different types
of environmental product innovations elicit different customer reactions, and there are
important contextual, social, personal, and innovation factors that influence customer
environmental innovation adoption [16]. In addition, some authors reinforce that company
reputation and brand image can influence how customers trust and perceive environmental
innovations [16]. Nevertheless, organizations need to see environmental practices as an
investment which does not conflict with wealth maximization, but support sustainability
and contribute to ethical and socially responsible corporate conduct [8].
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