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Abstract

Sustainable development and innovation are increasingly relevant in startup branding
strategies. While existing studies have explored sustainability-oriented branding and social
media–brand equity relationships, evidence remains limited on how sustainability and
social media attributes jointly shape brand equity in knowledge-based enterprises (KBEs).
To address this specific underexplored area, this study develops the Innovation–Brand
Equity–Sustainability (IBES) model to enhance brand equity in KBEs through strategic
social media use, focusing on managers’ perspectives from such enterprises in science
and technology parks. Employing partial least squares structural equation modeling, the
research analyzed data from 471 participants in science and technology parks and KBEs,
using SmartPLS 4 to ensure statistical robustness. The findings confirmed 13 proposed
hypotheses, demonstrating IBES’ robustness. Social media factors, including identity
(β = 0.510 for brand awareness), active presence (β = 0.561 for brand associations), content
sharing (β = 0.401 for brand loyalty), and reputation (β = 0.615 for perceived quality), may
influence components of brand equity. Brand innovation emerged as the strongest driver,
with a total effect of 0.668 on brand equity enhancement and 0.586 on sustainable devel-
opment. Both constructs serve as critical factors, channeling social media effects through
a multistage indirect path (β = 0.225 for brand innovation to sustainable development
to brand equity). This study bridges critical gaps in the digital branding literature and
underscores the pivotal role of brand innovation and sustainable development in achieving
competitive advantage in knowledge-driven economies.

Keywords: sustainable development; brand equity; KBEs; brand innovation; digital
branding; digital marketing; managers

1. Introduction
Industry 4.0 is characterized by accelerated advancement toward fundamental knowl-

edge paradigms that have affected global economic systems, leading to knowledge-driven
economies. In this context, technology enterprises face various challenges in establish-
ing and maintaining competitive advantages [1]. When the marketing environment is
competitive and dynamic, brand equity stands out as an important intangible factor for
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organizations, playing an important role in their success [2]. Rapid technological trans-
formations and expanding digital marketing processes have compelled knowledge-based
enterprises (KBEs) to reconsider conventional activities and branding strategies, while
digital branding and social media may facilitate enhanced customer interaction and achieve
sustainable competitive advantage [3,4].

Social media platforms have evolved into one of the most influential marketing and
branding tools in recent years, substantially affecting conventional brand–customer com-
munication methodologies [5]. At the same time, KBEs possess distinctive needs due
to their technological and innovative nature, and this requires different strategies and
business models [6].

These organizations typically focus on knowledge generation, innovation cultivation,
and advanced technology development, and are greatly aligned with sustainable develop-
ment goals (SDGs) and green products, thereby requiring new strategies for brand equity
enhancement [7]. Sustainable development is also conceptualized primarily as a mediat-
ing mechanism that can translate innovation orientation into enhanced brand equity by
shaping perceived legitimacy, trust, and stakeholder engagement in digital environments.
The model also allows for a direct association between sustainable development and brand
equity enhancement, reflecting the possibility that sustainability orientation contributes
incremental explanatory value beyond innovation and other brand drivers. In addition,
the high competition in technology markets has further increased the need for modern,
practical tools to show differentiations and build customer trust, a necessary role that social
media platforms fulfil [8].

Research in the digital brand equity literature has highlighted the importance of brand
equity for marketing experts and researchers. In response, e-commerce development within
social media environments [2] and the increasing significance of online brand management
have motivated researchers to emphasize the need to develop novel models for advancing
brand equity [9].

This paper aims to develop a model, based on a structured literature review, that
integrates key social media engagement mechanisms, brand innovation, and sustainable
development into a single framework relevant to KBEs operating in science and technology
parks. The model is designed to test hypothesized relationships among social media
factors (e.g., identity, presence, relationships, and reputation), brand equity dimensions,
and innovation and sustainability pathways in this context.

Brand equity is a complex and multidimensional construct that reflects the perceived
value of a brand by customers, what they can remember in the long term, and its competi-
tive strength in the marketplace [10,11]. Brand development is affected by many factors,
but social media platforms have an important role in knowledge acquisition and brand
innovation processes [12]. The literature shows that knowledge acquisition from social
media networks, dual market orientation (proactive and reactive), and strategic social
media capabilities are interrelated. This can be important to KBEs since they depend on
continuous innovation [12], and strategic and adjusted marketing strategies are useful to
develop their brands. Brands are recognized as one of the most critical intangible assets
of organizations, and brand equity plays an essential role in ensuring long-term business
success. Brand equity represents the differential value between a branded product and its
unbranded equivalent [13].

Aaker is a well-known scholar in the field who has discussed brand equity as certain
assets and liabilities associated with a brand that collectively shape its market value and
influence on potential consumers. His framework suggests five general components:
brand loyalty, capturing customers’ propensity for repeated purchases of a specific brand;
brand awareness, indicating the level of consumer familiarity and recall of the brand;
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perceived quality, encompassing consumers’ subjective evaluations of a product or service’s
overall excellence or superiority; brand associations, including thoughts, emotions, images,
experiences, or beliefs linked to the brand; and other proprietary assets, such as patents,
trademarks, copyrights, or intellectual property rights owned by the firm. Aaker suggests
that brands which foster emotional connections and high recognizability achieve the
greatest success [13].

In contrast, Kevin Lane Keller offers a different approach and introduces a frame-
work called Customer-Based Brand Equity (CBBE), which emphasizes shaping consumers’
thoughts and feelings about a product to build a robust brand [11]. CBBE outlines a hierar-
chical process that progresses from brand recognition to brand associations and focuses
on limited components of brand knowledge: brand image, brand awareness, and brand
loyalty. Keller identifies six brand attributes with positive feelings.

These are warmth, fun, excitement, security, social approval, and self-respect; en-
terprises or institutions can typically consider these attributes to enhance brand equity,
depending on the context and the company’s products. While Aaker’s model prioritizes
loyalty as the foundation for building brand equity, Keller’s approach places greater empha-
sis on the role of emotions and affective associations [13]. The present study aims to develop
a multi-faceted conceptual model considering certain attributes of brand equity, such as
awareness, associations, perceived quality, and loyalty as primary dependent variables,
grounded in these foundational models.

Emerging trends in digital marketing need to be investigated, but they seem to em-
phasize transformative developments in current digital marketing practices. These include
the use of artificial intelligence (AI) in content generation, editing, and optimization, in-
creased use of short-form video content, and the importance of value creation in long-term
customer relationships [1,14]. These transformations reveal the need to adopt novel and
multidimensional, adaptive approaches affecting the brand management of KBEs.

Despite the need to investigate considerable advancements in social media marketing
domains and brand equity enhancement, significant research gaps persist regarding a
comprehensive model design for specific enterprises, such as KBEs [15]. Most existing
studies have concentrated on specific industries or traditional businesses, with limited
attention to distinctive aspects of technology enterprises and the role of science and tech-
nology parks in these processes [8]. In this study, we operationalize brand equity from an
organizational strategic perspective, measuring how KBE managers perceive and cultivate
brand value among their diverse stakeholder ecosystems. While traditional brand equity
theory emphasizes consumer perceptions [11], we argue that in knowledge-intensive B2B
contexts, stakeholder-based brand equity [16], assessed through organizational participants
who interact with multiple stakeholder groups, provides an appropriate measurement for
understanding brand-building processes and strategic dynamics.

Therefore, this investigation is conducted to address this scientific gap and to design
a comprehensive model for enhancing brand equity in KBEs through the utilization of
social media potential. The aim of the current paper is to consider a specialized focus on
social media-related factors, including identity, interactions, active presence, communities,
relationships, content sharing, and credibility, alongside consideration of the mediating
roles of brand innovation, specifically sustainable development, which represents an in-
novative approach of this research. This study examines the following: (i) social media
engagement strategies associated with brand equity dimensions in KBEs; (ii) how inno-
vation and sustainable development relate to brand equity enhancement within the IBES
framework, identifying and evaluating factors encompassing online brand identity; and
(iii) the explanatory power of the proposed model in the studied setting. This study aims
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to develop a multifaceted model of social media engagement strategies that contribute to
brand building and equity.

Some of the factors used for IBES can be found in the literature, such as audience
engagement, consistent and active digital brand presence, the creation and management of
relevant communities, strengthening stakeholder relationships, sharing valuable content,
and establishing online credibility [17,18]. Each of these factors directly or indirectly
bolsters the components of brand equity [19]. However, brand management on social
media is not without challenges, including the need to keep pace with rapidly evolving
trends and algorithm changes, as well as managing negative feedback [19].

This study offers three contributions. Theoretically, it provides an integrated expla-
nation of how innovation and sustainability relate to brand equity enhancement in KBEs
within social media contexts. Methodologically, it combines scientometric mapping of the
IBES-related literature with PLS-SEM to test an integrated model using evidence from sci-
ence park enterprises. Managerially, it identifies the most substantively meaningful drivers
of brand equity enhancement and clarifies how sustainability and innovation pathways
may be leveraged in digital branding strategies in knowledge-based settings.

The remainder of this paper is organized as follows. Section 2 presents the theoretical
context and the relevant literature review. Section 3 introduces the conceptual Innovation–
Brand Equity–Sustainability (IBES) model, defines the key constructs, and formulates
the research hypotheses. Section 4 describes the methodology and analytical approach.
Section 5 reports two sets of results: first, a scientometric analysis of variables and the
literature to support and verify the selected constructs; and second, the structural equation
modeling (SEM) results used to evaluate the proposed model and test the hypotheses.
Finally, Section 6 discusses the findings, outlines theoretical and practical implications,
notes limitations, and provides directions for future research.

2. Literature Review
In recent digital transformations, social media, coupled with advanced AI features,

has emerged as an effective tool for brand management which can significantly empower
businesses to encourage or enhance a positive brand image, brand visibility, and their reach
to customers widely [15,20]. These platforms may significantly shape consumer perceptions
of brands, primarily through various mechanisms such as the principle of reciprocity, user-
generated content, influencer collaborations, and direct two-way communication [21]. By
fostering trust, nurturing emotional connections, and delivering real-time customer service,
social media can play a role in and may strengthen brand loyalty [22].

Brand innovation is defined here as the degree to which a firm or an enterprise in-
tentionally introduces and communicates novel brand-related offerings, meanings, and
positioning through new product or service attributes [23]. It can also be through dif-
ferentiated value propositions, and/or updated brand narratives, such that stakeholders
perceive the brand as adaptive and forward-looking. Operationally, brand innovation is
treated as a latent construct capturing managers’ assessments of innovation in branding-
related activities (e.g., introducing new brand concepts, renewing brand positioning, and
communicating innovation through digital channels).

Within the IBES framework, brand innovation is positioned as an upstream strate-
gic capability that can shape brand equity outcomes because innovative brand meaning
and differentiation can strengthen brand associations, perceived quality, and loyalty in
competitive digital environments. Innovation is generally a strategic factor for enterprises
to navigate market dynamics, sustain competitive advantage, and pioneer new products
and services. For KBEs, which are fundamentally driven by research, development, and
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knowledge creation, innovation can be a part of their brand identity too, and be used as a
part of their strategic framework.

Social media platforms serve as a powerful catalyst for innovative services and new
product development [24]. These platforms enable the gathering of customer insights,
access to diverse knowledge sources, collaborative co-creation with users, and support for
the introduction of novel products. The knowledge-based perspective clarifies the role of
acquiring external knowledge from partners or stakeholders in shaping product design and
possibly enhancing innovation. Social media facilitates this knowledge acquisition, thereby
reinforcing open innovation ecosystems [25]. Nevertheless, despite their potential, many
companies including KBEs encounter challenges in effectively employing social media for
brand enhancement and brand innovation.

The intersection of sustainable development and branding has become increasingly
significant in KBEs. As a critical environmental and socio-economic issue, sustainable
development is associated with changes in consumer preferences/expectations and orga-
nizational culture [26]. Integrating sustainability into a brand’s core catalyzes innovative
strategies, enabling differentiation in massive markets and significantly shaping consumer
perceptions and brand loyalty [27]. Concepts such as green brand equity and the strategic
use of brand elements, such as color, to suggest associations with sustainability show
this approach [28]. Given the inherent focus of KBEs on innovation and mostly sustain-
able development, incorporating this variable into the present model is essential. The
integration of sustainable development into brand equity represents both a theoretically rel-
evant and empirically salient factor in many KBE settings. Key complementary theoretical
perspectives explain this connection as follows.

In KBE contexts, where offerings are predominantly intangible (research capabilities,
technological expertise, innovation potential), external stakeholders face significant in-
formation asymmetry when evaluating organizational quality. Sustainability initiatives
function as credible quality signals [29] that communicate organizational competence, cred-
ible quality signals, future orientation, and stakeholder commitment. Unlike product-based
firms where quality can be directly observed, KBEs rely on reputational proxies of which
sustainability credentials have become increasingly salient among key stakeholder groups
including investors, research partners, policymakers, and prospective talent.

This signaling mechanism is particularly powerful in science and technology parks,
where enterprises compete not only in technological innovation but also in their perceived
contribution to societal challenges. Sustainability certifications, green patents, circular
business models, and environmental reporting serve as observable indicators that reduce
stakeholder uncertainty and enhance brand trust—a foundational component of brand
equity. Kumar et al. [30] suggest eco-label credibility and consumer knowledge factors that
may affect green information quality attributes and green brand credibility relationships.

Recent studies indicate that consumers are becoming increasingly aware of environ-
mental concerns and are more inclined to support brands that demonstrate a genuine
commitment to sustainability [31]. This shift in consumer attitudes has prompted KBEs
to leverage green marketing strategies to achieve competitive differentiation and enhance
brand equity. In this context, sustainable consumption emerges as a driving force in
shaping consumer purchasing behavior and their interactions with green brands [31]. A
critical aspect of sustainable branding is to measure its impact on key components of brand
equity. Some studies suggest that green brands can positively influence consumer pur-
chasing behavior by fostering green trust, green brand image, and green satisfaction [32].
Sustainability capabilities in KBEs are valuable, rare, and difficult to imitate, creating a
competitive advantage. The development of green technologies, the implementation of
circular economic principles, or the achievement of carbon neutrality requires significant
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organizational investment in knowledge, processes, and systems that competitors cannot
easily replicate. These components act as mediators between a company’s sustainability
efforts in its products and its market outcomes [33].

Moreover, due to their inherent characteristics, KBEs show greater capabilities to
embed sustainable development into their core operations. Through technological inno-
vations, the production of environmentally friendly products or services, and the devel-
opment of circular business models, these enterprises can position themselves as leaders
in sustainability-driven branding [34]. This shows the importance of incorporating sus-
tainability variables into their performance evaluation models. Furthermore, sustainable
development serves not only as a quality signal for consumers but also as a proactive
strategy to mitigate long-term risks [35]. Enterprises that prioritize sustainability in their
branding strategies may be better equipped to navigate evolving environmental regulations,
compete in raw material markets, and avoid potential challenges to consumer trust.

The conceptual model for this paper was developed through an intensive, methodical
literature review rather than through random searches in the field of brand equity. This
helped to clarify the gaps in brand equity and sustainability. In this study, the IBES model
is developed. The IBES is a structural model developed and tested for KBEs operating in
science parks. IBES explains how brand innovation activities, particularly those designed,
communicated, and augmented through digital social networks, enhance brand equity,
which in turn supports sustainable development and KBEs’ wider innovation ecosystem.
The IBES model tends to link innovation in branding, social network-based brand interac-
tions, and sustainability-oriented outcomes. This will enable us to capture how managers
in KBEs strategically use brand innovation to build brand equity and advance sustainable
development within science parks.

In the literature, previous studies have suggested and attempted to create models
of destination branding, emphasizing various factors. For example, a study mainly fo-
cused on brand awareness [11], and another one referred to physical quality and brand
recognition, reporting that these positively influence trust and loyalty toward destination
brands [36]. There is some support for an approach involving leveraging brand equity
so that KBEs can more effectively engage with their target audiences and achieve their
business objectives [37]. Sustainability-oriented strategies can shape stakeholder eval-
uations and brand-related outcomes by strengthening perceived legitimacy, trust, and
long-term credibility. In the proposed IBES, sustainable development is positioned as a
central explanatory construct that can directly contribute to brand equity enhancement
and mediate the relationship between brand innovation and brand equity enhancement.
This positioning reflects the idea that innovation-related activities may strengthen sustain-
ability orientation and credibility, thereby aligning with stronger brand perceptions and
value-related outcomes in digital environments.

This provides a clearer theoretical basis as to why sustainability is included as a key
mechanism in the model, rather than a peripheral contextual factor. On this basis, the
model specifies hypotheses linking sustainable development to brand equity enhancement
and testing its mediating role in the innovation–brand equity pathway.

A component of IBES in this study focuses on brand equity, grounded in Aaker’s
framework. Adopting this framework, brand equity is defined as a set of brand-related
assets and liabilities linked to name and symbols. Aaker assumes that linking can en-
hance or diminish the value a product or service provides to both the enterprise and its
customers [38]. Aaker’s framework is widely known for its focus on and contribution to
the further understanding of consumer-focused brand equity. It highlights how various
aspects of brand knowledge influence consumer responses to marketing activities. Aaker’s
framework also helps to understand that customer perceptions of a brand can significantly
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affect marketing effectiveness [39]. From this perspective, factors such as customer per-
ceptions, satisfaction, and loyalty may influence brand equity. Another factor is customer
loyalty, which has a significant positive effect on strengthening brand equity [36].

In Aaker’s concept, brand equity is connected to or described by five main brand
attributes. (1) Brand awareness refers to the ability and inclination of customers to recognize
and recall a brand among many others. (2) Brand loyalty involves customers committing to
repeatedly purchasing a brand’s products or services and their willingness to advocate for
the brand against competitors. (3) Perceived quality refers to perceptions and judgments
about the quality of a product or service provided by a brand. (4) Brand associations refer to
thoughts, emotions, and ideas that connect customers with a brand. And finally, (5) brand
commitment focuses on the emotional connections and dedication of customers [40] to a
brand. The commitment is assumed to motivate them to maintain loyalty regardless of
price changes or market fluctuations [10].

These dimensions are adopted from brand equity in Aaker’s approach, which en-
courages a deeper connection between customers and the brand while increasing interest
in its products or services [10]. Aaker considers brand equity to be tied to its name and
symbols, which may improve the value of a product [10]. This reflects the importance of
consumer engagement and their perceptions in creating brand equity [41]. Furthermore,
this approach supports perceived quality as a direct driver of consumer purchase intentions
and may positively affect consumer behavior [42].

There is another conceptual model that is highly relevant to marketing and social
media strategy because it helps businesses or enterprises understand which factors may
drive user behavior. This is known as Smith’s honeycomb model, which suggests a set of
factors for analyzing user behavior on social media and its relationship with brands. This
model emphasizes seven key factors: identity, presence, relationships, reputation, groups,
conversations, and sharing. These capture the diverse facets of online interactions between
users, brands, and other users on social media platforms. For instance, identity reflects
how users or consumers of a product define themselves and align with a brand, while
presence indicates the extent of user activity on social media platforms. This model is useful
for conceptualizing the drivers of brand perception and equity within organizations [43].
Kietzmann and colleagues [43] discuss that each factor strengthens the emotional and
cognitive connections between users and brands. As shown in Figure 1, the honeycomb
model enables enterprises to analyze their brands in terms of having or designing effec-
tive strategies to enhance online user interactions. This may eventually leverage social
engagement to elevate brand equity [44]. For example, online conversations between users
of a brand with the brand’s enterprise or among users themselves about the brand can
gradually provide a positive brand image and increase brand awareness [45]. The model
presented in Figure 1 is often used as a comprehensive guide for analyzing user behavior.
The factors in the figure also offer insights into social behavior and its potential impact
on brand equity [46]. In particular, it allows enterprises to analyze their brands. This
analysis should also consider the critical role of social media in building customer loyalty
and trust [47]. Table 1 outlines the elements that collectively describe how brands can be
presented, opinions exchanged, content shared, availability demonstrated, social proximity
established, and trust perceived. In fact, it provides a sense of community belonging, which
plays a fundamental role in the dynamics of social media platforms.

Within the IBES framework, the honeycomb elements are treated as observable social
media engagement mechanisms that can shape brand equity by influencing how stakehold-
ers perceive and interact with the brand. In KBEs, these mechanisms may be particularly
salient because brand meaning and credibility are closely tied to intangible capabilities and
innovation narratives. Accordingly, the model links social media engagement mechanisms
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directly to brand equity outcomes and, through strategic orientations, to brand innovation
and sustainable development, thereby strengthening perceived legitimacy, trust, and differ-
entiation in digital environments. This mechanism-based structure provides the basis for
the hypotheses developed in the following section.

Reputation Sharing Relationships Groups Presence Conversations Identity

Perceived 

Quality
Brand Loyalty Brand Associations Brand Awareness

Brand Innovation

Sustainable Development
Enhancing Brand Equity for KBEs through Social 

Media

H7 H6 H5 H4 H3 H2 H1

H8H9H10H11

H12 H13

H14

Figure 1. Conceptual IBES model including sustainability and equity as key factors.

Table 1. Key factors of Smith’s social media honeycomb model [48].

Key Factors A Description of Factors Considered Blocks of the Honeycomb

Identity The revelation of a brand’s identity in varied ways, depending on consumers or individual users.

Conversations Social media conversations reflect self-expression, social positioning, and the desire to share new or
valuable perspectives.

Sharing Social media platforms facilitate the sharing, exchange, and receipt of content among users.
Presence Social media platforms enable users to demonstrate their presence and availability.
Relationships Social media fosters interactions, reflecting the degree of closeness among users.
Reputation Social media users value how others perceive them, often tied to trust.
Groups Social media groups reflect users’ fundamental need to belong within online communities.

3. Conceptual IBES and Hypothesis Formulations
This section formulates IBES, a novel conceptual model, based on the literature review,

to address the primary research focus. This means examining factors that enhance brand
equity in KBEs through social media. The study identifies 13 key factors called constructs
that may influence the strengthening of brand equity in KBEs via social media and integrates
them into a novel conceptual model.

Based on the factors identified in Table 2, IBES has been developed to guide practi-
tioners in enhancing brand equity while contributing to sustainable development goals for
KBEs through social media. The IBES model was developed to address the second research
question of the present study.
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Table 2. Definitions of constructs in IBES model.

Construct Definition

Brand Awareness Consumers’ ability to recognize or recall a brand captures a brand’s capacity to attract attention
and establish initial recognition [49], known as a critical component of brand equity.

Perceived Quality Consumers’ evaluation of a brand’s product or service quality [47] is based on their experiences
and available information. This may influence purchase decisions and loyalty [49].

Brand Associations
Cognitive associations refer to emotions or relationships that consumers form with a brand,
encompassing product attributes and brand personality, which may significantly impact purchase
decisions and their loyalty [49].

Brand Loyalty The level of consumer commitment to a brand creates a preference for repeat purchases. It may
strengthen brand equity and enable long-term retention [49].

User Identity How potential customers define themselves on social media [50] and the extent of their alignment
with a brand [43,48].

User Presence The level of a potential customer’s engagement and activity on social media, which significantly
impacts brand loyalty [43,48].

User Relationships A network of connections and interactions among customers that may positively affect
brand associations [43,48].

Reputation The trust and credibility of a brand on social media may directly influence
perceived quality [43,48,51].

Groups Communities shaped by potential customers or social media users can enhance
brand loyalty [43,48,51].

Conversations Direct user interactions related to a brand that may influence its awareness and can be a type of
word-of-mouth (WOM) marketing [43,48,52].

Sharing Users’ ability and their willingness to share brand-related content, which may positively
influence brand associations [43,48]

Brand Innovation The capacity of a KBE to deliver innovative products and services, enhancing perceived quality
and positive brand associations [43,48].

Sustainable Development Strategies adopted by a KBE to balance economic growth, environmental protection, and
social responsibility [53].

The IBES model illustrates hypothesized relationships between key variables influenc-
ing brand equity, encompassing core brand constructs, user interactions on social media,
and factors related to innovation and sustainable development. IBES was developed
through a systematic analysis of the literature and a review of relevant theories, with its
examination presented in the Analysis and Findings Section. Figure 1 depicts the proposed
IBES model.

Social media platforms serve as dynamic environments that enhance consumer en-
gagement and awareness, as well as brand–customer interactions. They play a critical role
in enhancing brand equity for KBEs, particularly as they can be useful for communicating
complex concepts and services like those operating within science and technology parks.
To keep the model theoretically focused and avoid over-parameterization, IBES prioritizes
a targeted set of hypothesized paths aligned with the study’s mechanism logic. Several
plausible cross-links among honeycomb dimensions and brand equity components are not
included in the current specification and are treated as extensions for future research and
model refinement. Each hypothesis is elaborated below, based on its theoretical foundation
and relevance to the context of KBEs.

3.1. User Identity in Social Media and Brand Awareness

User identity is known as a key factor, or at least a driver of effective interactions, in
the context of social media. This factor reflects how individuals, or users of social media,
express and define themselves across various online platforms. The media presence and
identity of users and how they are perceived in the community are often important in the
context of marketing, specifically whether they align with a brand’s values and attributes.
Since KBEs frequently emphasize innovation or rely on advanced technology, user identity
can create or amplify brand awareness. Users can promote technology- and innovation-
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related content and refer to it in conversations. Kietzmann’s honeycomb theoretical model
considers user identity as a key driver of social interactions. The interactions, depending
on whether the focus is on a product or a brand, may enable the brand to stand out in
consumers’ minds. This means that potential customers may remember the brand; so, in
the context of marketing, it may enhance the recognizability of a brand [43]. The literature
generally confirms that a strong user identity may promote brand awareness indirectly or
enhance it through user-driven brand advocacy [54]. Thus, the first hypothesis is suggested
as follows:

Hypothesis 1. User identity in social media has a positive and significant relationship with
brand awareness.

3.2. Conversations on Social Media and Brand Awareness

Conversations on social media, when they include discussions between potential
customers and other users about a brand, can be an effective tool for expanding the
familiarity of the community with a brand and its general recognition. When it comes
to KBEs, online conversations can be useful to their marketing, specifically when the
conversations are about cutting-edge technologies, features of a technology, or various
innovations. These may eventually attract specialized audiences, experts, and potential
customers. Kietzmann’s honeycomb model suggests that such conversations contribute
to a word-of-mouth marketing approach, which is theoretically and practically known
as an effective approach in the marketing context. This may broaden brand awareness
among target audiences [43]. Some studies indicate that there might be a direct interaction
between brands and consumers that enhances brand recall [55] in some contexts. Thus, the
hypothesis below is formed.

Hypothesis 2. Conversations on social media have a positive and significant relationship with
brand awareness.

3.3. Presence on Social Media and Brand Associations

Social media presence is a common practice for many enterprises, enabling them to
communicate their products and services. However, some enterprises are more active
and consistent in terms of their presence on social media. The consistent presence of
an enterprise, including relevant content dissemination and dynamic interactions, can
potentially enhance brand associations in the community and among consumers. For KBEs,
an active presence is also useful; they can focus on showcasing innovative products and
technologies and their sustainability values. Kietzmann’s model supports the assumption
that sustained presence contributes to communicating or distributing the brand’s image
and values, and this may strengthen mental associations connected to the brand [43].
Some studies confirm that an active social media presence can enhance positive brand
perceptions [55]. For KBEs, the following hypothesis is formulated for further testing.

Hypothesis 3. Presence on social media has a positive and significant relationship with
brand associations.

3.4. Groups on Social Media and Brand Associations

There are many online communities and groups on social media. Many of them are
sustained and popular due to their function and roles in the community. Each provides
focused spaces or audiences so users can share interests, such as the availability, emergence,
or introduction of technology and innovation, as part of their interactions and activities
on social media. The groups can be stakeholders of a sustainable product or services. For
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example, Bharadwaj and Naik [56] suggest that stakeholder-generated ESG (Environmental,
Social, Governance) messages can shape cognitive and behavioral outcomes, which can
strengthen collective brand associations. In the context of KBEs, these groups can potentially
serve as strong platforms or effective channels for discussing innovative products. These are
important to brands and may foster positive brand associations. Kietzmann’s honeycomb
model also highlights the role of groups in fostering or enhancing the sense of belonging
to a brand and enhancing brand image (Kietzmann, Hermkens [43]). Research indicates
that online communities and groups of users can potentially promote a brand’s values and
attributes [47]. Thus, a hypothesis is formulated as follows:

Hypothesis 4. Groups on social media have a positive and significant relationship with
brand associations.

3.5. Relationships on Social Media and Brand Loyalty

Relationships on social media, such as those between users and brands, build trust
and closeness, which makes customers more loyal to brands. In KBEs, these relationships
can also be applicable and further extended and built through specialized interactions
with customers and stakeholders. Kietzmann’s model suggests that strong relationships
on social media platforms reinforce consumer trust and commitment, and this could
potentially increase the likelihood of repeated purchases [43]. Some studies in the literature
confirm that robust relationships or certain aspects of relationships may enhance long-term
loyalty [54]. Thus, the following hypothesis is considered in the context of KBEs:

Hypothesis 5. Relationships on social media have a positive and significant relationship with
brand loyalty.

3.6. Sharing Activities and Brand Loyalty

Sharing is often understood as the distribution of content, such as photos, videos,
views, and comments, showcasing various services or products. Sharing is practiced by
users who wish to propagate common values or interests. Sharing brand-related content
on social media, particularly content related to technological innovations, may eventually
affect or strengthen customer loyalty. As one of the blocks in Kietzmann’s honeycomb
model, this useful activity encourages users to actively promote a brand’s values, fostering
a sense of belonging [43]. Research indicates that content sharing enhances long-term
loyalty through positive interactions [55].

Hypothesis 6. Sharing on social media has a positive and significant relationship with
brand loyalty.

3.7. Reputation and Perceived Quality

Social media is also used for enhancing reputation and promoting the brand and
positive aspects of its services and products. Active strategies on social media can enhance
a brand’s reputation and reflect their trust and credibility in the community. This directly
influences consumers’ perceptions of the quality of its products or services. In the context
of KBEs and considering their advanced services, reputation is also very important. KBEs’
reputation can be significantly improved by showcasing technological expertise and sus-
tainability commitments on social media in different ways. Studies indicate that a strong
social media reputation enhances perceived quality, influencing purchase decisions [47].
Thus, the hypothesis below is considered for testing in the present study:
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Hypothesis 7. Reputation on social media has a positive and significant relationship with the
perceived quality of a brand.

3.8. Brand Awareness and Innovation

Brand awareness is an important milestone to be achieved by most enterprises. The
core component of brand equity, based on Aaker’s model, is also awareness, and it facilitates
the uptake of brand innovations by users. In KBEs, high brand awareness enables the
introduction of innovative products and services, and initial consumer recognition fosters
trust in these innovations [10]. The supporting evidence from the literature leads to the
following hypothesis:

Hypothesis 8. Brand awareness has a positive and significant relationship with brand innovation.

3.9. Brand Associations and Innovation

The literature considers ESG (Environmental, Social, Governance)-related communi-
cations as key factors influencing an enterprise’s brand associations [56]. Studies suggest
that positive brand associations can enhance overall brand equity in the sustainability
context. Halkias [57] explains how consumers form mental images and connect emotional
responses to brand experiences. The study focused more specifically on the content of
brand knowledge and also referred to how different pieces of information such as attributes,
benefits, and symbolic meanings relate to one another. This stability across various fields
of study allows researchers to examine brand associations consistently, linking cognitive
structures with behavioral outcomes and innovations. Positive brand associations, en-
compassing emotions and mental images tied to technology and sustainability, facilitate
the acceptance of brand innovations in KBEs. These associations, by creating emotional
connections with consumers, enhance the success of new products and services [10]. So,
the following hypothesis is suggested:

Hypothesis 9. Brand associations have a positive and significant relationship with brand innovation.

3.10. Brand Loyalty and Innovation

Jalu and Dasalegn [58] investigated green brand innovation, introducing green per-
ceived value as a mediator and consumer green knowledge as a moderator. The study
emphasizes that innovation alone is insufficient; the products or services must create
perceived value to enhance the loyalty of customers. They also suggested that green
knowledge strengthens the relationship between innovation and perceived value. Their
study applies the innovation–loyalty approach in a green branding context, offering a
consumer-centric perspective that enriches the literature on sustainability-driven branding.
Brand loyalty often reflects consumer commitments and this can enhance brand innovation
in KBEs. Loyal customers, due to their trust in the brand, are more likely to embrace its
innovative products and services [10].

Hypothesis 10. Brand loyalty has a positive and significant relationship with brand innovation.

3.11. Perceived Quality and Innovation

Perceived quality is typically based on consumers’ evaluations of a brand’s products
or services. A higher perception of quality enables KBEs to introduce innovations with
greater confidence to a greater community and population. High perceived quality fosters
trust in innovations, facilitating their market acceptance [10]. The following hypothesis is
thus suggested:
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Hypothesis 11. The perceived quality of a brand has a positive and significant relationship with
brand innovation.

3.12. Brand Innovation and Sustainable Development

Yu and Zou [59] investigated how energy-saving and emission reduction programs
affect brand development potential in Chinese cities. Using trademark data, their find-
ings reveal that such policies enhance brand development by promoting technological
innovation and reducing industrial energy consumption. The paper shows that fiscal
incentives drive eco-friendly research and development, like knowledge-based enterprises.
This strengthens brand innovation, which they suggest as a critical factor for sustainable
brand growth. Their research positions green innovation as a key element for sustainable
brand development that ties environmental governance to branding outcomes. Therefore,
their study proposes that the relationship between brand innovation and sustainable de-
velopment is likely mediated by factors such as green research and development, and this
suggests that innovation alone is insufficient without systemic sustainability incentives.
This discussion leads to the assumption that brand innovation in the context of KBEs
contributes to sustainable development by introducing products and services aligned with
sustainability principles. These innovations offered by enterprises or technical vendors
support economic growth, environmental protection, and social responsibility [60]. Thus,
the following hypothesis is considered for testing in this paper:

Hypothesis 12. Brand innovation has a positive and significant relationship with sustainable development.

3.13. Brand Innovation, Sustainable Development, and Equity

Chomać-Pierzecka [61] examines how innovation drives sustainable development
in the pharmaceutical sector in Poland. The findings confirm that enterprises with a
focus on product innovation achieve high sustainability across social, environmental, and
economic considerations. Innovation including green resources, energy efficiency, and
organizational practices enhances environmental sustainability and also meets societal
expectations, which are key measures of sustainable development. This alignment between
innovation and sustainability creates extra value for stakeholders and enterprises and may
eventually enhance brand equity. Therefore, the relationship between brand innovation of
an enterprise and sustainable development is likely positive and may be mediated by factors
such as consumer perception of sustainability, elevating brand equity in KBEs. Innovation
serves as a critical factor in strengthening a brand’s competitive market position [43,62].
Thus, the following hypotheses are considered in this paper:

Hypothesis 13. Brand innovation has a positive and significant relationship with the enhancement
in brand equity.

As discussed above, sustainable development, by fostering environmental and social
values, enhances brand equity in KBEs. Brands demonstrating a commitment to sustainabil-
ity build consumer trust and loyalty, thereby elevating brand equity [63]. So, Hypothesis 14
is proposed as follows: Sustainable development has a positive and significant relationship
with brand equity enhancement.

4. Methodology and Analysis
This investigation employs a positivist philosophy, as the research aims to evaluate

hypothesized relationships among a set of selected factors such as branding, social media,
and sustainability. This study employs quantifiable data and statistical methodologies
to identify any possible patterns or causal relationships among constructs or primary
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variables in the context of KBEs such as branding and social media, taking inspiration
from the concept articulated by Johnson and Duberley [64]. This methodology facilitates
the identification of patterns and possible generalizable discoveries in the future, rather
than the interpretation of subjective meanings, which predominantly corresponds with the
tenets of positivism [64].

The research employs a systematic literature search to review papers addressing
the above-mentioned factors and to provide a quantitative insight into the current IBES
literature. This helps to develop a quantitative, explanatory design and propose causal
relationships among specified variables. The target group of participants for this study
consists of leaders or managers of science and technology parks and companies, branding
and marketing experts inside these enterprises, university-affiliated organizations, and
CEOs of KBEs in Iran. The study received a total of 471 valid surveys from science and
technology parks and university-affiliated organizations all around the country.

This study follows a two-phase design. Phase 1 uses systematic Scopus retrieval
and scientometric mapping to support construct identification, verification, and model
scoping. Phase 2 collects cross-sectional survey data and applies PLS-SEM to evaluate
the hypothesized IBES relationships in the KBE science park context. Secondary data
from the IBES literature are used to verify constructs and develop and substantiate the
constructs and factors used in developing the IBES model. The IBES literature refers to
the body of academic publications identified through systematic searches in the major
bibliographic database of Scopus using combinations of keywords related to the three
pillars of Innovation–Brand Equity–Sustainability in the context of KBEs. The keywords
listed in Appendix A were used to retrieve the relevant literature for this study and were
used for subsequent scientometric analyses and visualizations of research trends, structures,
and thematic relationships within the IBES domain.

A scientometric analysis was used with specific bibliometric extraction from the Sco-
pus database. This multi-phased protocol, spanning five sequential queries (see Section 5),
facilitated progressive refinement of the corpus. The extracted datasets were subsequently
analyzed using VOSviewer software (version 1.6.19), applying co-occurrence and tem-
poral overlay mapping techniques to uncover thematic clusters, network densities, and
evolutionary trends that are related to brand equity. The methodological cascade not only
mitigated data overload but also enhanced interpretive depth. This aligns with previous
practices in bibliometric analysis [65] to substantiate the model’s theoretical coherence and
empirical relevance to sustainable branding in knowledge economies.

In the second phase, empirical data were collected via a standardized questionnaire
sent to participants, and requisite approvals were obtained beforehand. All participants
gave their informed consent before completing the questionnaire. Participants were given
all the information they needed about the study’s goals, how the data would be collected,
and how the data would be used. It was clearly explained to participants that taking part
was optional and that they could leave at any time without any consequences. In order to
protect the privacy and confidentiality of participants, all responses were made anonymous.

Phase 1 informed construct inclusion and terminology, while Phase 2 tested the hy-
pothesized relationships among those constructs in the empirical KBE sample. Structural
equation modeling (SEM) was used to analyze the data and test the proposed relationships
as a part of the structured IBES model. PLS-SEM was selected because the study evalu-
ates a relatively complex structural model with multiple latent constructs and mediation
pathways and focuses on the variance explained in key endogenous constructs. Accord-
ingly, the analysis prioritizes explanatory/predictive capability within the studied context
rather than covariance reproduction. SmartPLS (v4.0.9.6) was used with bootstrapping
(5000 resamples) to assess path significance and the stability of estimates. Constructs were
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modeled as reflective latent variables, consistent with the interpretation that items represent
manifestations of the underlying construct. SEM was chosen as a prevalent methodology
due to its capacity to manage intricate models and validate both measurement and struc-
tural elements. Cronbach’s alpha and composite reliability (CR) were used to assess the
instrument’s reliability during data analysis. SmartPLS was used to analyze the data, as it
is efficient and useful for variance-based structural equation modeling. There were two
primary steps to the analysis:

We used reliability and validity criteria to judge how good the measurement model
was. Reliability was assessed using Cronbach’s alpha and composite reliability. The
average variance extracted (AVE) was used to check for convergent validity. It had to be
more than 0.5. The Fornell–Larcker criterion and the heterotrait–monotrait (HTMT) ratio
were used to confirm discriminant validity and ensure that the constructs were different
from each other.

After the measurement model was confirmed, the structural model was analyzed
to see how the variables were related to each other and to test the hypotheses. To see
how important the associations were, path coefficients and T-values were computed. The
coefficient of determination (R2) was used to show how well the independent factors explain
the changes in the dependent variable. A bootstrapping approach with 5000 resamples
was employed to check the statistical stability of the relationships and make sure the results
were strong. This method is designed to handle the complexity of the conceptual model
considering the theoretical concepts and the requirement to look at many correlations
between variables. It makes sure that the results are accurate and trustworthy.

5. Scientomertic and Structural Analysis Results
This section provides two sets of results. The first is a scientific analysis of the variables

and a focus on the literature to verify the constructs chosen for the investigation. Complete
Scopus Boolean query strings (Groups 1–5) are provided in Appendix A. The second part
provides the outcome of tests related to SEM analysis. This helps to test the hypotheses
and verify the theoretical model of the study.

5.1. Scientomertic Data Extraction and Construct Verification

To map the theoretical landscape of the IBES literature, trends and focuses of relevant
studies were included to develop and support the proposed model; then, a comprehensive
keyword co-occurrence analysis was conducted. This helps to show if the themes in the
literature support the enhancement in brand equity through social media in KBEs. The
queries were created to examine the literature and were structured as follows. Figure 2,
derived from the analysis of 6645 scientific papers that represent the IBES literature, is the
output of the query applied to the Scopus dataset. The figure shows the top keywords
mentioned in the abstracts. The figure shows the main research clusters related to brand
equity and social media-related literature. Within the clusters of keywords, the classical
constructs of brand equity based on Aaker’s model, brand awareness, perceived quality,
brand associations, and brand loyalty, are identifiable, and they serve as the fundamental
pillars for assessing brand strength. Alongside these, the concepts related to social media
which mainly derive from Smith’s honeycomb model can be seen. These are user identity,
user presence, user relationships, reputation, groups, conversations, and sharing, all of
which highlight the dynamics of online interactions in social media and can be useful for
brand representation.
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Figure 2. Top ten keywords by total mentions in abstracts.

Finally, the network analysis applied to the IBES data shows that two critical constructs,
brand innovation and sustainable development, are introduced as emerging and influential
trends within the model. Brand innovation is an important factor for KBEs that are located
in science and technology parks, as these enterprises leverage technological capabilities
and their creativity to introduce a product that is typically very different and innovative
compared to other available products in the market. This approach should strengthen
competitive differentiation in the market and reinforce the brand’s position in customer
and stakeholders’ minds. On the other hand, sustainable development, which appears in
the network of Figure 3, adds unique value to brand equity. This reflects an enterprise’s
commitment to high-quality standards, environmental protection, and social well-being.
Consequently, brands that integrate sustainability into their strategies and show that it is
important to them experience more legitimacy and trust among their stakeholders.

This discussion suggests that brand equity constructs, social media dimensions, brand
innovation, and sustainable development can be used for developing a comprehensive
IBES model to explain how social media potentially enhances brand equity. This IBES
model is grounded in key theories derived from the literature data and informed construct
salience and selection through analysis of the Scopus dataset. These key factors highlight
the growing significance of innovation and sustainability in both the academic literature
and brand management practices.

Figure 3 presents a temporal overlay of keyword co-occurrences derived from au-
thor/index keywords, showing how the co-mentioning of sustainability-related terms
changes over time. The visualization shows that “sustainable development” appears more
frequently in later years and is co-mentioned with a broader set of related keywords. This
indicates an expanding tendency for studies in this area to label and position sustainability
alongside brand equity and social media concepts. Because the analysis is metadata-
driven, these results are reported as patterns of keyword usage/co-mentioning rather
than as definitive claims about theoretical “importance” or causal shifts in underlying
managerial logics.
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Recently Incorpo-
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Research Gap
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Figure 3. Keyword co-mentioning patterns related to sustainability and innovation in IBES-related lit-
erature. (a) Co-occurrence heatmap. (b) Temporal keyword co-occurrence map: Centering Sustainable
Development in Brand Equity and Social Media Dynamics (2012–2025).

The gradual change in colors from blue (2012–2016) to green and yellow (2020–2025)
shows that various studies tried to find ways to combine sustainability with branding,
digital marketing, and customer perceptions in the context of marketing. Its centrality as a
node in the network shows that sustainable development alongside sustainability serves as
a bridging construct, connecting traditional brand equity dimensions such as awareness,
loyalty, associations, and perceived quality with social media affordances and social values
of sustainability.
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Furthermore, in Figure 3, the node size and edge density surrounding sustainable
development and brand innovation imply that KBEs may increasingly rely on sustainability
considerations as a differentiating strategy or a new approach in a technology-based market.
Innovation is not framed solely as technological advancement; it can also be seen as value-
driven innovation or green innovation that is aligned with ecological responsibility and
social values. This observation can be seen as an evolution consistent with the UN’s SDGs
framework, which represents a normative framing of competitive advantage for many
enterprises. Thus, the structure of the network indicates a shift from brand equity as
market signaling toward brand equity as relational, ethical, and future-oriented legitimacy
formation within social media ecosystems. Considering sustainability and achieving the
shift is one of the contributions of the present paper.

Figure 4a shows the co-occurrence network of the main concepts that support the
proposed model. These concepts refer to brand equity, social media, and sustainability.
The network includes 412 Scopus publications that were published between 2012 and
2025. This network has three large connected groups of projects that are all centered
around brand equity, supporting the IBES model. The visualization shows that social media
is also the main way that these factors are connected to or useful for knowledge-based
businesses. A group of projects are based on Aaker’s brand equity pillars, which include
perceived quality and brand associations. Another group of projects focus on directions
that are more related to the social media aspects of the honeycomb model, such as user
relationships, conversations, sharing, and reputation. These are proposed constructs of
the IBES model and are strongly linked to digital marketing and customer engagement.
The third group, which is based on “sustainable development” and “sustainability”, shows
how social media can use green practices to improve long-term equity resilience via links
to environmental performance and eco-innovation. Link densities highlight cross-cluster
synergies; for example, sustainability can connect social networking and brand loyalty, as
considered in the IBES model. This shows how social media can help create long-term value
in knowledge economies, which is in line with the UN’s Sustainable Development Goals.

Figure 4b shows a thematic co-occurrence map that combines AI-driven improvements
in brand equity and digital branding with 113 Scopus documents. The map shows four
thematic groups of projects, with artificial intelligence (AI) as a key tool in improving
brand equity during this time of digital change. The first group shows Aaker’s equity
blocks, which are linked to other concepts like trust. The second theme is centered around
ways to build, elevate, and improve a brand. It includes strategies related to co-creation
and employer branding, which show proactive ways to increase value. The third theme
includes social media, digital branding, and integrated marketing, and these are mostly
related to consumer behavior and commerce. AI-related nodes like artificial intelligence,
machine learning, neural networks, and natural language processing make up the main
part of the fourth theme and refer to the digital tools’ effect on social media. These will
most likely change personalized, long-lasting branding through emotion recognition and
algorithmic recommendation systems that encourage eco-friendly consumer engagement.

Figure 4c shows a cluster network focusing on startups and KBEs in social media-
enabled brand equity, with n = 100 Scopus publications between 2012 and 2025. This
network shows how brand equity, social media, and business contexts are connected. It
also highlights startups as flexible innovators in sustainable branding. The first group of
publications in the image shows themes related to Aaker’s ideas about brand awareness,
loyalty, image, and associations. These ideas are related to relationship marketing and
public relations, and they are important for measuring equity or describing it in changing
markets. The second group includes social media, digital branding, and marketing varia-
tions. Examples of this group include online networking and content marketing. This group
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shows how these platforms can help brands grow or be improved by highlighting how they
can drive consumer satisfaction and support viral strategies. The third group in the image
comprises KBEs, startups, small and medium-sized enterprises (SMEs), and organizations.
The image also has specific nodes like startup innovation and entrepreneurship, which
are linked to business performance and digital transformation. These links show how
startups or perhaps KBEs can use social media to quickly prototype and communicate
how the community can raise capital, or in some cases it can clarify how to launch niche
sustainability projects. For example, it can communicate how green tech ventures can
incorporate eco-innovation to build equity. Cross-groups or connections of themes can
also make bridges, linking startups to social media’s sharing features. The strength of
social media in promoting inclusive and resilient growth can support the UN’s Sustainable
Development Goals specifically if KBEs offer innovative and sustainable businesses.

(a) (b) 

(c) 

Figure 4. Analysis of data extracted from Scopus using VOSviewer from 2012 to 2025: (a) 412 records,
(b) 113 records, and (c) 100 records. Analysis illustrates conceptual clusters and co-occurrence patterns
in research.
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Figure 5a presents a temporal overlay co-occurrence network with a trending concept
of sustainable development in brand equity contexts. A total of 412 Scopus papers that
were published in recent years are visualized. This overlay map positions sustainable
development as the central node and traces its evolving interconnections with brand
equity enhancement via social media for KBEs. Brand equity and its associated factors or
keywords can mainly be seen in dense clusters, shown in darker colors, in the early 2020s.
They are related to knowledge management and innovation considering baseline resilience.
The honeycomb constructs like relationships, sharing, and reputation bridge to digital
marketing and consumer engagement, with brighter colors after 2020 indicating a greater
focus on sustainability-related topics, such as eco-friendly branding and environmental
issue mitigation. Sustainable development intensifies some ties to social media platforms
such as Twitter or Facebook and green innovation, revealing accelerated pathways for
resilient-based values, where brighter color nodes show recent shifts toward integrating
13 constructs for eco-related strategies in knowledge-based economies, aligning with the
UN’s SDGs. This serves as an indicator of the progressive role of digital ecosystems and
channels in fostering long-term brand sustainability.

(a) (b) 

(c) 

Figure 5. Selected themes from the visualization of themes and co-occurrence patterns based on the
extracted data: (a) key themes of sustainable development based on 412 records, (b) brand equity-
related keywords based on 113 records, and (c) sustainability-related keywords from 100 records.

Figure 5b depicts an evolving network with n = 113, including keywords related to
brand equity; AI and sustainability form a node which represents the center of another
cluster of publications. The first clusters of publications from the early 2020s, shown
in darker colors, connected brand equity or its related concepts to trust and intangible
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assets. These clusters then grew into mid-period links with honeycomb blocks and digital
branding to get people more involved. New emerging trends and increased focus in the
literature in the mid-to-late 2020s, shown in brighter colors, can be seen as the most common
in AI nodes, including machine learning. This also shows that AI-augmented social
platforms are becoming more common, allowing for personalized sustainable narratives,
like algorithmic eco-recommendations, while also expanding the 13-construct IBES. This
change suggests that AI is likely moving quickly to connect social media’s relational factors
with sustainability goals, encouraging data-driven resilience in KBEs, and this can be seen
as a current gap in the literature, lacking a focus on digital value elevation for KBEs.

Figure 5c is a temporal map of startups and SMEs incorporated in the social media-
enabled brand equity network based on 100 Scopus documents that were published in the
last few years. It focuses on how agile entrepreneurial contexts can help make things better
in a sustainable way. Foundational publications and keywords shown in darker tones are
from the mid-2010s and focus on brand equity and ideas related to relationship marketing.
Lighter colors (around and after 2022), such as SME nodes, show that sustainability and its
link to social media are becoming more important for resource-constrained KBEs. Cross-
temporal bridges in the 13-construct IBES show how startups can go from being weak to
being strong. Overall, it can be said that stronger connections to sustainability and innova-
tion pathways may support sustainable growth models and equity in line with the UN’s
SDGs. This sets a foundation for future digital equity investigations in new businesses.

Figure 6 shows the structure of a sample of IBES research as a co-occurrence network of
author keywords. The sample IBES network shows how research on social media intersects
with core concepts such as brand equity, innovation, customer engagement, knowledge
management, and big data. Since “social media” and “brand equity” are in the middle,
we can see how important they are for connecting marketing innovation with business
performance. Associations such as sentiment analysis, co-creation, customer satisfaction,
and trust may indicate that businesses are becoming increasingly dependent on digital
interactions and data-driven approaches to develop sustainable and innovative brand
strategies. The visualization analysis shows that research in this area is moving toward
integrated models, where digital social platforms help create value and build brands over
time. The lack of multiple associated terms related to sustainability highlights a gap in
research that needs to be filled, showing that social media-driven brand equity models
need to include more investigations related to sustainable development.

The overlay map in Figure 7 shows how study interest in social media and brand
equity has changed over time. The color gradient shows how research topics have changed
over time, moving from simple ideas to more complex, technology-driven approaches.
Early contributions shown in darker tones focused mostly on core ideas like brand equity,
brand management, marketing, and market positioning. These ideas laid the groundwork
for the field. Recent studies shown in lighter tones show that there is a greater emphasis
on innovation, brand innovation, consumer participation, co-creation, and analytical tools
like sentiment analysis and emotion recognition. The ongoing use of “big data” and
“knowledge management” over time shows that data-driven strategies are becoming more
important for building brand equity. Brand innovation is becoming more important, along
with sustainability, as a key area for future research. This means that businesses need to
combine product and service innovation with sustainable development goals to protect the
long-term value of their brands. The visualization emphasizes a dual trajectory: enhancing
methodological sophistication via digital technologies and analytics while concurrently
advocating the integration of sustainability-oriented perspectives into models of social
media-driven brand equity.
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Figure 6. A keyword co-occurrence network with a focus on KBEs and social networking generated
from 59 Scopus-indexed publications on brand equity and social media.

 

Figure 7. Overlay visualization of keyword co-occurrence in studies on brand equity and social
media (2018–2024 and n = 59).

5.2. Descriptive Analysis of Proposed Variables and Measurement

The primary objective of this study is to model the enhancement in brand equity in
KBEs through the strategic utilization of social media. To achieve this goal, a partial least
squares structural equation modeling (PLS-SEM) approach was used. PLS-SEM was chosen
since it is known to be robust in analyzing complex models with multidimensional latent
variables; it has flexibility in handling quantitative sample sizes and shows resilience to
non-normal data distributions. This method is considered effective for models of IBES
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involving mediating variables and multiple relationships, enabling rigorous testing of
complex hypotheses.

This section focuses on descriptive statistics of the empirical data for all latent variables
in the proposed model. Table 3 shows the standardized data, where variables exhibit
negative skewness, ranging from −0.150 for brand equity enhancement to −0.664 for
groups. This pattern suggests a tendency in the data to form categories with higher values;
this reflects that managers, on average, positively evaluated the proposed constructs
in the survey. The Kolmogorov–Smirnov test shows p-values of 0.000 for all variables,
statistically confirming the non-normal distribution of the data. This finding strongly
supports the appropriateness of using PLS-SEM, as this method is robust to non-normal
data distributions and does not require multivariate normality testing.

Table 3. Descriptive statistics and normality test results for research variables.

Variable Median Observed
Minimum

Observed
Maximum

Excess
Kurtosis Skewness Sample Size Standardized

Kolmogorov–Smirnov Statistic p-Value

Brand Awareness 0.238 −3.418 2.106 −0.304 −0.345 470 2.077 0.000
Brand Equity Enhancement 0.341 −3.886 1.750 0.112 −0.150 470 1.793 0.000
Sharing −0.257 −2.773 2.260 −0.075 −0.202 470 2.211 0.000
Reputation 0.281 −3.379 2.185 −0.169 −0.425 470 2.042 0.000
Brand Associations 0.259 −2.493 2.265 −0.306 −0.333 470 2.231 0.000
Sustainable Development 0.022 −2.894 1.773 −0.269 −0.168 470 3.299 0.000
Presence 0.169 −3.211 1.834 −0.266 −0.470 470 1.309 0.000
Relationships 0.141 −3.400 1.928 −0.324 −0.299 470 1.559 0.000
Conversations −0.091 −3.174 2.112 −0.115 −0.280 470 1.425 0.000
Brand Innovation 0.206 −3.889 2.085 −0.020 −0.257 470 1.411 0.000
Identity −0.091 −3.422 2.264 −0.136 −0.306 470 2.043 0.000
Brand Loyalty −0.208 −3.542 2.411 −0.378 −0.209 470 1.985 0.000
Perceived Quality 0.418 −3.429 2.059 0.106 −0.502 470 2.021 0.000
Groups 0.081 −2.288 1.762 −0.233 −0.664 470 4.121 0.000

5.3. Measurements, Reliability, and Validity

The measurement model assessment evaluates how latent factors are measured by
their observed indicators. As Table 4 shows, all constructs listed have Cronbach’s alpha
values exceeding 0.70, ranging from 0.724 for “perceived quality” to 0.977 for “groups.”
Similarly, all constructs exhibited composite reliability (CR) values above 0.70, ranging
from 0.842 for “perceived quality” to 0.985 for “groups.” These results indicate strong
internal and composite reliability for the measurement instrument. Regarding convergent
validity, all constructs achieved average variance extracted (AVE) values above 0.63, ranging
from 0.639 for “perceived quality” to 0.957 for “groups,” satisfying the desired criterion.
These findings show a robust base for subsequent structural model computation and give
significant credibility to the overall model evaluation.

Table 4. Assessment of reliability and convergent validity of conceptual IBES model constructs.

Construct Cronbach’s Alpha Rho_A Composite Reliability (CR) AVE

Brand Awareness 0.874 0.874 0.923 0.799
Brand Equity Enhancement 0.845 0.887 0.906 0.765
Sharing 0.936 0.937 0.959 0.887
Reputation 0.864 0.869 0.917 0.786
Brand Associations 0.866 0.874 0.918 0.789
Sustainable Development 0.965 0.966 0.978 0.935
Presence 0.893 0.893 0.933 0.824
Relationships 0.861 0.866 0.915 0.782
Conversations 0.883 0.884 0.928 0.811
Brand Innovation 0.784 0.830 0.874 0.702
Identity 0.878 0.879 0.925 0.804
Brand Loyalty 0.769 0.775 0.866 0.683
Perceived Quality 0.724 0.735 0.842 0.639
Groups 0.977 0.977 0.985 0.957
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5.4. Discriminant Validity Assessment

Discriminant validity was used in this study to evaluate using two primary measures:
the Fornell–Larcker criterion and the heterotrait–monotrait (HTMT) test. According to
the Fornell–Larcker criterion, discriminant validity was confirmed for all constructs, as
the square root of the average variance extracted (AVE) for each construct surpassed its
correlations with other constructs. For example, Table 5 shows that the square root of
AVE for “brand awareness” (0.894) was greater than its correlations with “brand equity
enhancement” (0.513) and “reputation” (0.751).

While high Cronbach’s alpha/CR indicates internal consistency, very high values can
also suggest item redundancy. Therefore, indicator-level diagnostics (outer loadings, outer
VIF) and discriminant validity (HTMT) are considered to ensure that high reliability does
not come at the expense of indicator redundancy or weak construct separation. The HTMT
analysis indicates that most constructs show adequate conceptual distinctiveness, with
many construct pairs having HTMT values below the recommended threshold of 0.85.
For instance, the HTMT value between “sustainable development” and “sharing” (0.520)
and between “perceived quality” and “sustainable development” (0.509) supports this
distinction. In some cases, HTMT values ranged from 0.85 to 0.90, which, according to
recent research, remains within acceptable limits. Examples are “brand awareness” and
“reputation” (0.861) and “brand loyalty” and “identity” (0.856). In a few instances, HTMT
values exceeded 0.90, such as “groups” and “reputation” (0.933), “groups” and “presence”
(0.915), and “brand loyalty” and “brand associations” (0.911). These elevated values may
indicate perceptual and possible conceptual overlap among respondents regarding these
related concepts. While the statistical adequacy of construct differentiation is upheld,
potential conceptual overlaps should be considered when interpreting the findings, which
may improve explanatory and theoretical analyses in future research. To provide addi-
tional support beyond point estimates, this paper reports bootstrapped HTMT confidence
intervals (95%) from SmartPLS. Discriminant validity is considered acceptable when the
HTMT confidence interval does not include 1.00, even if some point estimates are relatively
high. Overall, the evidence supports construct separation for the measurement model
while acknowledging that certain conceptually adjacent constructs may overlap.

5.5. Factor Loadings and Outer Weights

All factor loadings exceeded the threshold of 0.70, with the exception of item Q34 for
the “brand innovation” construct, which recorded a loading of 0.687, slightly below but
still close to the acceptable threshold. The highest factor loadings were observed for the
constructs “groups” (ranging from 0.972 to 0.983) and “sustainable development” (ranging
from 0.959 to 0.979), indicating strong associations between these constructs and their
respective indicators.

In terms of outer weights analysis, in variance-based PLS-SEM, outer weights reflect
the relative contribution of each variable to the explanation of its corresponding construct.
This is an important indicator of the quality of the measurement instrument. Typically,
outer weights are lower than factor loadings, as they emphasize the relative importance of
items in forming the construct.

The findings of this analysis show that all variables exhibited statistically significant
outer weights within an acceptable range 0.287 to 0.501. The highest outer weight was
attributed to variable Q6 (variables are named as Q) for the “perceived quality” construct
(0.501). This shows its important role in representing this construct from the perspective
of managers in KBEs. This suggests that Q6 aligns closely with respondents’ subjective
understanding of brand quality.
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Table 5. The matrix for discriminant validity assessment of research IBES model constructs.

Construct Brand
Awareness

Brand Equity
Enhancement Sharing Reputation Brand Asso-

ciations
Sustainable
Development Presence Relationships Conversations Brand

Innovation Identity Brand
Loyalty

Perceived
Quality Groups

Brand Awareness 0.894 0.513 0.590 0.751 0.711 0.490 0.767 0.691 0.686 0.652 0.740 0.618 0.651 0.614
Brand Equity Enhancement 0.513 0.875 0.576 0.586 0.571 0.643 0.620 0.590 0.578 0.668 0.555 0.618 0.533 0.552
Sharing 0.590 0.576 0.942 0.674 0.642 0.494 0.638 0.614 0.699 0.697 0.668 0.633 0.540 0.640
Reputation 0.751 0.586 0.674 0.886 0.731 0.509 0.807 0.807 0.782 0.705 0.780 0.661 0.615 0.669
Brand Associations 0.711 0.571 0.642 0.731 0.888 0.496 0.732 0.689 0.704 0.615 0.776 0.752 0.697 0.631
Sustainable Development 0.490 0.643 0.494 0.509 0.496 0.967 0.514 0.506 0.512 0.586 0.506 0.491 0.437 0.510
Presence 0.767 0.620 0.638 0.807 0.732 0.514 0.908 0.803 0.741 0.713 0.782 0.682 0.628 0.673
Relationships 0.691 0.590 0.614 0.807 0.689 0.506 0.803 0.884 0.780 0.687 0.700 0.624 0.612 0.618
Conversations 0.686 0.578 0.699 0.782 0.704 0.512 0.741 0.780 0.900 0.700 0.717 0.639 0.563 0.678
Brand Innovation 0.652 0.668 0.697 0.705 0.615 0.586 0.713 0.687 0.700 0.838 0.672 0.627 0.591 0.552
Identity 0.740 0.555 0.668 0.780 0.776 0.506 0.782 0.700 0.717 0.672 0.896 0.717 0.627 0.643
Brand Loyalty 0.618 0.618 0.633 0.661 0.752 0.491 0.682 0.624 0.639 0.627 0.717 0.826 0.654 0.541
Perceived Quality 0.651 0.533 0.540 0.615 0.697 0.437 0.628 0.612 0.563 0.591 0.627 0.654 0.800 0.472
Groups 0.614 0.552 0.640 0.669 0.631 0.510 0.673 0.618 0.678 0.552 0.643 0.541 0.472 0.978
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For other constructs, variables consistently contributed to explaining their respective
constructs in a balanced manner. However, certain variables, such as Q34 for “brand
innovation” (outer weight of 0.292) and Q42 for “brand equity enhancement” (outer weight
of 0.287), had lower weights than other variables within the same constructs. This does
not necessarily indicate a deficiency but may reflect variations in the cognitive or percep-
tual prominence of these items among respondents, particularly in the context of KBEs,
where perceptions of innovation or brand equity enhancement may vary depending on
organizational conditions and experiences.

5.6. Collinearity Assessment

To examine the potential multicollinearity among the indicators of the measurement
model, the Variance Inflation Factor (VIF) was calculated. In most cases, VIF values were be-
low the reference threshold of 5, suggesting that multicollinearity was not significant among
indicators. Indicators associated with the constructs of “brand awareness,” “perceived
quality,” “brand loyalty,” “brand associations,” “identity,” “reputation,” “conversations,”
and “sharing” all fell within acceptable ranges.

However, for certain constructs, particularly those related to “groups” and “sustain-
able development,” higher VIF values were observed. Specifically, indicators Q25 (8.248),
Q26 (13.495), and Q27 (12.169) for the “groups” construct and Q37 (6.326), Q38 (10.711), and
Q39 (7.048) for the “sustainable development” construct exhibited VIF values above the
typical threshold. These high values may show that the indicators and respondents have
a clear understanding of the constructs, especially social and environmental issues. All
indicators were retained because of the consistency of the model’s theoretical framework
and since the measurement model shows sufficient coherence and adequacy when it comes
to collinearity.

5.7. Structural Model Evaluation and Hypothesis Testing

This section presents the study’s primary findings, focusing on the relationships
among latent constructs.

5.7.1. Path Coefficients and Significance

The structural model diagram represents the strength and direction of the relationships
between the variables in the conceptual model. The coefficients mostly fall between 0.25 and
0.61, which means that the explanatory variables have a positive and relatively strong effect
on KBEs’ brand equity improvement through social media. The highest path coefficient,
about 0.61, is linked to “content provided on social media.” On the other hand, “group
interactions on social media” have the lowest path coefficient, which means it might have a
weaker effect than the other factors. The outcomes show that the majority of relationships
within the model are statistically significant, thereby substantiating the causal pathways
that augment brand equity for KBEs in the social media environment.

5.7.2. Coefficients, Significance, and Effect Sizes

The findings in Table 6 indicate that the majority of hypothesized relationships in the
IBES model are statistically significant and demonstrate adequate fit. Path coefficients,
along with t-statistics and p-values, confirm the substantial influence of key constructs on
one another.
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Table 6. Evaluation of hypothesized causal path relationships in IBES structural model.

Causal Path Path Coefficient (β) Mean (M) Standard
Deviation (SD) t-Statistic p-Value

Brand Awareness to Brand Innovation 0.344 0.343 0.057 6.009 <0.001
Content Sharing to Brand Loyalty 0.401 0.401 0.047 8.438 <0.001
Reputation to Perceived Quality 0.615 0.616 0.033 18.628 <0.001

Brand Associations to Brand Innovation 0.067 0.066 0.065 1.029 0.304
Sustainable Development to Brand

Equity Enhancement 0.384 0.386 0.047 8.205 <0.001

Presence to Brand Associations 0.561 0.563 0.044 12.854 <0.001
Relationships to Brand Loyalty 0.378 0.379 0.051 7.390 <0.001

Conversations to Brand Awareness 0.320 0.320 0.052 6.189 <0.001
Brand Innovation to Brand Equity

Enhancement 0.443 0.441 0.046 9.613 <0.001

Brand Innovation to
Sustainable Development 0.586 0.586 0.038 15.579 <0.001

Identity to Brand Awareness 0.510 0.511 0.049 10.460 <0.001
Brand Loyalty to Brand Innovation 0.270 0.270 0.058 4.660 <0.001

Perceived Quality to Brand Innovation 0.144 0.146 0.054 2.673 0.008
Groups to Brand Associations 0.254 0.252 0.051 4.990 <0.001

Overall, the structural IBES model and Table 7 results show that social interactions,
user characteristics, and strategic brand activities, such as innovation and sustainable devel-
opment, play a critical role in enhancing brand equity within the social media environment.

Table 7. Standardized path coefficients in the structural IBES model.

Causal Path (Structural IBES Model Path) Path Coefficient (β)

Brand Awareness → Brand Innovation 0.344
Sharing → Brand Loyalty 0.401
Reputation → Perceived Quality 0.615
Brand Associations → Brand Innovation 0.067
Sustainable Development → Brand Equity Enhancement 0.384
Presence → Brand Associations 0.561
Relationships → Brand Loyalty 0.378
Conversations → Brand Awareness 0.320
Brand Innovation → Brand Equity Enhancement 0.443
Brand Innovation → Sustainable Development 0.586
Identity → Brand Awareness 0.510
Brand Loyalty → Brand Innovation 0.270
Perceived Quality → Brand Innovation 0.144
Groups → Brand Associations 0.254

The structural IBES model output (Figure 8), generated with SmartPLS, illustrates the
causal relationships among the primary constructs, along with standardized path coeffi-
cients (β). The results indicate that nearly all hypothesized paths are statistically significant
and exhibit positive effects, except for the relationship between “brand associations” and
“brand innovation,” which was found to be non-significant and had a low coefficient. The
strongest observed effect is the relationship between “reputation” and “perceived qual-
ity” (β = 0.615), indicating that greater brand credibility directly strengthens consumers’
perceptions of quality. Furthermore, the relationship between “brand innovation” and
“sustainable development” (β = 0.586) indicates that innovation is a key driver of orga-
nizational sustainability. Other significant relationships, such as “identity” with “brand
awareness” (β = 0.510) and “presence” with “brand associations” (β = 0.561), emphasize
the role of social factors in shaping brand perceptions. Collectively, these findings confirm
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that constructs such as innovation, reputation, perceived quality, customer loyalty, and
user engagement on social media are fundamental to enhancing brand equity.

Figure 8. Measurement IBES model results (SmartPLS output).

The findings indicate that for managers in KBEs, abstract brand associations do
not directly translate into or drive perceived innovation. Instead, innovation in these
enterprises may be primarily driven by intrinsic factors. From a practical perspective, this
study recommends that managers focus on strengthening brand identity and reputation
through innovative initiatives to enhance brand equity and organizational sustainability.
Furthermore, bolstering brand presence on interactive platforms, such as social media, can
improve positive brand associations. The figure below verifies the structural analysis, since
it shows the relationship between some of the concepts used in the abstracts of the chosen
IBES studies. Also, Figure 9 shows that some of the items are novel and have not been
evaluated before, but the IBES includes them in this study.

5.7.3. Analysis of p-Values

The p-values from the bootstrapping analysis indicate the statistical significance of
the model’s causal relationships. The majority of the model’s paths in Figure 10, including
the effect of reputation on perceived quality (p = 0.000), the effect of brand innovation
on sustainable development, and the effect of presence on brand associations, exhibit
p = 0.000, less than 0.05, confirming the statistical significance of these relationships at a
95% confidence level. Similarly, paths such as the effect of identity on brand awareness
and the effect of brand innovation on brand equity enhancement (p = 0.000) are highly
significant. The only exception is the path from brand associations to brand innovation,
with a p-value of 0.304, which exceeds the 0.05 threshold, indicating a lack of statistical
significance for this relationship.
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Identified relationships:

Identity → Brand Awareness

Reputation → Perceived Quality

Sharing → Brand Loyalty

168 co-occurrences 

Unexplored 
relationships 

Figure 9. The relationships between key factors based on the analysis of abstracts of IBES studies.

Figure 10. P-test results for IBES model (SmartPLS output).
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These results suggest that most hypothesized relationships in the model are statisti-
cally significant, underscoring the critical role of factors such as reputation, innovation,
and brand presence in enhancing brand equity and promoting sustainable development.
For managers, these findings recommend prioritizing investments in strategies that bolster
brand reputation and presence, alongside innovative initiatives, to achieve positive out-
comes in customer loyalty and organizational sustainability. Future research should explore
mediating or moderating variables to identify the reasons behind the non-significance of
certain paths, such as the effect of brand associations on brand innovation.

5.7.4. Analysis of t-Values

The t-statistics are outcomes (Figure 11) of the bootstrapping procedure and indicate
the strength and statistical significance of the causal relationships among the constructs in
the structural model. The highest t-statistic was observed for the path from reputation to
perceived quality (t = 18.628), confirming a strong and significant effect for this relationship.
Similarly, the paths from brand innovation to sustainable development (t = 15.579) and
from presence to brand associations (t = 12.854) exhibited high t-statistics. This shows the
importance of these relationships within IBES. In contrast, the path from brand associations
to brand innovation recorded the lowest t-statistic (t = 1.029), indicating a lack of statistical
significance. Other paths, such as the effect of identity on brand awareness (t = 10.460) and
the effect of brand innovation on brand equity enhancement (t = 9.613), also demonstrated
high t-values, indicating statistical significance and substantial impact.

Figure 11. t-test results for IBES model (SmartPLS output).

These results show that reputation, innovation, and brand presence are very important
for strengthening the connections between the IBES model’s parts. KBE strategies that
consider these factors may improve perceived quality, create good brand associations, and
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help the organization stay in business. Nonetheless, pathways exhibiting lower t-statistics,
shown by the influence of brand associations on brand innovation, necessitate additional
investigations in the future to uncover potential underlying measures, including mediating
or moderating variables.

5.8. Coefficient of Determination (R2)

The R2 values for most variables exceed 0.5, which is considered acceptable in social
sciences and management research. Table 8 shows that the highest R2 value is observed
for brand awareness, at 0.598, indicating that approximately 60% of the variance in brand
awareness is explained by the model. Brand equity enhancement and brand associations
also demonstrate substantial explanatory power, with R2 values of 0.543 and 0.571, respec-
tively. However, sustainable development and perceived quality exhibit lower R2 values of
0.343 and 0.378, respectively, suggesting that the model accounts for a smaller proportion
of variance in these constructs, and external or unmodeled factors may play a significant
role in explaining their variability.

Table 8. Coefficients of determination (R2) and adjusted R2 for dependent variables in structural
IBES model.

Variable R2 Adjusted R2

Brand Awareness 0.598 0.596
Brand Equity Enhancement 0.543 0.541
Brand Associations 0.571 0.569
Sustainable Development 0.343 0.342
Brand Innovation 0.520 0.516
Brand Loyalty 0.490 0.488
Perceived Quality 0.378 0.376

5.9. Effect Size (f2)

According to Cohen criteria, f 2 values are categorized into three levels: small
(f 2 ≥ 0.02), medium (f 2 ≥ 0.15), and large (f 2 ≥ 0.35). Our analysis reveals that the re-
lationship between reputation and perceived quality has a large effect size (f 2 = 0.607),
followed by the relationships between brand innovation and sustainable development
(f 2 = 0.522) and between user presence and brand associations (f 2 = 0.402). These relation-
ships play an important role in explaining their respective dependent variables. Based
on Table 9, medium effect sizes are shown for relationships such as user identity with
brand awareness (f 2 = 0.314), brand innovation with brand equity enhancement (f 2 = 0.282),
sustainable development with brand equity enhancement (f 2 = 0.212), content sharing
with brand loyalty (f 2 = 0.196), and user relationships with brand loyalty (f 2 = 0.175),
indicating notable influence. In contrast, the relationship between brand associations and
innovation has a negligible effect size (f 2 = 0.003), consistent with its lack of statistical
significance (p = 0.304). This suggests that, in the context of KBEs, brand associations may
not substantially contribute to perceptions of brand innovation.

5.10. Indirect Effects Analysis

The computation of indirect effects shows the essential mediating functions of brand
innovation and sustainable development. The two-stage mediation path that includes
brand innovation and sustainable development in the process of increasing brand equity
through social media has a coefficient of 0.225. This means that it is a strong and important
indirect pathway in the model. This may mean that the enhancement in brand equity is not
a simple process; rather, it is affected by intricate interactions among these constructs.
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Table 9. Effect sizes (f 2) for causal paths in the structural IBES model.

Causal Path f 2

Brand Awareness to Brand Innovation 0.109
Content Sharing to Brand Loyalty 0.196
Reputation to Perceived Quality 0.607
Brand Associations to Brand Innovation 0.003
Sustainable Development to Brand Equity Enhancement 0.212
User Presence to Brand Associations 0.402
User Relationships to Brand Loyalty 0.175
User Conversations to Brand Awareness 0.124
Brand Innovation to Brand Equity Enhancement 0.282
Brand Innovation to Sustainable Development 0.522
User Identity to Brand Awareness 0.314
Brand Loyalty to Brand Innovation 0.060
Perceived Quality to Brand Innovation 0.019
Groups to Brand Associations 0.082

Brand awareness, brand innovation, brand loyalty, and organizational identity have
the strongest indirect effects on brand equity enhancement, with coefficients of 0.230, 0.225,
0.180, and 0.117, respectively. Brand awareness, brand loyalty, and identity are the main
indirect effects on sustainable development, with coefficients of 0.201, 0.158, and 0.103,
respectively. When it comes to brand innovation, identity, user conversations, content
sharing, and user relationships have large indirect effects, with coefficients of 0.175, 0.110,
0.108, and 0.102, respectively.

These findings are important, showing the effective interplay among identity, com-
munication, and behavioral constructs in shaping brand innovation and sustainable de-
velopment, which, in turn, contribute to enhanced brand equity. Specific indirect effect
paths, also exist such as the influence of reputation through perceived quality and brand
innovation on sustainable development and brand equity. Also, the effect of user conversa-
tions and identity through brand awareness on brand innovation can highlight the IBES’
structural complexity and richness.

In terms of total effects, brand innovation emerges as the most influential IBES con-
struct, exerting the strongest impact on brand equity enhancement (coefficient of 0.668) and
sustainable development with a coefficient of 0.586. This positions brand innovation as a
critical driver of brand equity in IBES KBEs. Also, reputation has the greatest total effect on
perceived quality (0.615), user presence significantly influences brand associations (0.561),
and organizational identity plays a key role in enhancing brand awareness (0.510). Sustain-
able development is the novel construct added to IBES. It also contributes notably to brand
equity enhancement (0.384), complementing the role of brand innovation. Content sharing
significantly impacts brand loyalty (0.401) based on the analysis, and it emphasizes the im-
portance of user interactions and content dissemination on social media. Other constructs
are also important, such as user relationships, conversations, brand loyalty, and perceived
quality, all of which exhibit significant effects on various model components, highlighting
their multifaceted and synergistic roles in the brand equity enhancement process.

5.11. Multicollinearity Assessment (Structural Model)

Table 10 presents the VIF values for assessing potential multicollinearity among
independent variables in the structural model. VIF values are below 3.5 (maximum = 3.201),
indicating no problematic predictor multicollinearity. Elevated indicator VIF values also
suggest redundancy/overlap among items within the construct and may indicate that some
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indicators capture highly similar content. These findings enhance the statistical validity of
the model and the stability of the path coefficients.

Table 10. Variance Inflation Factor (VIF) values for structural IBES model paths.

Path VIF

Brand Awareness to Brand Innovation 2.258
Content Sharing to Brand Loyalty 1.605
Reputation to Perceived Quality 1.000
Brand Associations to Brand Innovation 3.201
Sustainable Development to Brand Equity Enhancement 1.522
User Presence to Brand Associations 1.826
User Relationships to Brand Loyalty 1.605
User Conversations to Brand Awareness 2.060
Brand Innovation to Brand Equity Enhancement 1.522
Brand Innovation to Sustainable Development 1.000
User Identity to Brand Awareness 2.060
Brand Loyalty to Brand Innovation 2.515
Perceived Quality to Brand Innovation 2.275
Groups to Brand Associations 1.826

5.12. Overall Model Fit and Model Selection Criteria

The Standardized Root Mean Square Residual (SRMR) for the estimated model is 0.130,
as shown in Table 11. This is slightly above the threshold of 0.08. The Normed Fit Index
(NFI) for the estimated model is 0.814, which is relatively low, as values above 0.90 are
considered optimal. The global fit indices for the estimated model indicate suboptimal
fit (SRMR = 0.130; NFI = 0.814). This paper does not rely solely on the SRMR/NFI to
assess the overall model adequacy; instead, consistent with PLS-SEM’s prediction-oriented
focus, it interprets the model based on its explanatory contribution and the strength
of the hypothesized relationships. Overall, while the global fit indices indicate room for
refinement, the model provides a useful basis for examining the proposed IBES relationships
in the KBE context when interpreted cautiously and in conjunction with the model’s
explanatory evidence.

Table 11. Overall fit indices for structural IBES model and comparison of saturated and
estimated models.

Index Saturated Model Estimated Model

SRMR 0.061 0.130
d_ULS 0.000 0.000
d_G 0.000 0.000
Chi-square 3169.8 3696.2
NFI 0.900 0.814

The Bayesian Information Criterion (BIC) was also used for model selection, with
lower (or more negative) values indicating a better balance between fit and simplicity
(Table 12). Brand awareness shows the lowest BIC (−410.356), indicating the most favor-
able fit–parsimony trade-off among the reported endogenous equations, whereas sustain-
able development (−186.108) and perceived quality (−211.595) show comparatively less
favorable trade-offs in this output.

https://doi.org/10.3390/su18063115

https://doi.org/10.3390/su18063115


Sustainability 2026, 18, 3115 34 of 43

Table 12. Bayesian Information Criterion (BIC) for latent variables.

Latent Variable BIC

Brand Awareness −410.356
Brand Equity Enhancement −350.413
Brand Associations −380.050
Sustainable Development −186.108
Brand Innovation −315.376
Brand Loyalty −298.793
Perceived Quality −211.595

6. Discussion
This study examines associations among social media engagement mechanisms, brand

innovation, sustainable development, and brand equity outcomes in KBEs operating in
science parks. The discussion focuses on the substantive meaning of the key supported rela-
tionships and the model’s explanatory patterns (R2) and effect sizes (f 2), while interpreting
results cautiously given the study design and reported global fit diagnostics.

Brand innovation exerts the strongest total effect on brand equity enhancement (coeffi-
cient of 0.668) and sustainable development (coefficient of 0.586). The pattern of significant
paths suggests a multistage mechanism in which social media engagement factors and
foundational brand dimensions relate to brand innovation and sustainable development,
which in turn relate to brand equity enhancement. In particular, the brand innovation
→ sustainable development → brand equity enhancement pathway (coefficient = 0.225)
indicates a plausible indirect linkage consistent with the proposed mechanism, while
acknowledging that cross-sectional SEM does not establish causal mediation. The model ex-
plains substantial variance in key endogenous constructs (e.g., brand awareness R2 = 0.598;
brand associations R2 = 0.571; brand equity enhancement R2 = 0.543), and several rela-
tionships show meaningful effects (e.g., reputation → perceived quality f 2 = 0.607; brand
innovation → sustainable development f 2 = 0.522; user presence → brand associations
f 2 = 0.402), which we prioritize in interpreting practical implications.

This study contributes to the current body of knowledge by exploring and evaluating
the importance of foundational branding elements along with innovation and sustainability.
The branch 5-6-7 indicates that brand innovation is positively associated with sustainable
development (β = 0.586), highlighting an empirical linkage between innovation orientation
and sustainability positioning in this sample. Strong paths, such as reputation to perceived
quality (coefficient of 0.615), user presence to brand associations (0.561), and user identity
to brand awareness (0.510), highlight the critical role of strategies related to these factors in
building brands in digital environments.

This study also explored how social media activities and loyalty are related. The
observations revealed that customer interactions and engagement, such as content sharing,
conversations, and relationships, primarily influence brand loyalty (e.g., content sharing to
brand loyalty with a coefficient of 0.401). The branch 3-4-5-7 represents that loyalty, in turn,
supports brand innovation and enhances brand equity. In addition, this paper contributes
by evaluating the anomaly in brand associations to brand innovation.

This study identifies statistically significant drivers of brand equity enhancement
within the IBES framework. The results suggest that sustainability-related and relational
mechanisms may be particularly relevant in social media settings; however, these findings
should be interpreted as evidence of associations within the specified model rather than
as proof of a broader shift in how brand equity is defined or understood. Sustainable
development is positively related to brand equity enhancement (β = 0.384, p < 0.001) and
remains significant when other predictors are included, indicating that sustainability adds
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explanatory power in this dataset. Given the global fit diagnostics, these implications are
interpreted cautiously and are best viewed as a basis for further testing and refinement in
future studies.

Notably, the strongest direct relationship identified is observed between reputation
and perceived quality, with a path coefficient of 0.615. This outcome shows the critical role
of digital or online presence in shaping positive perceptions of KBEs’ product and service
quality. Users’ media presence strongly affects brand associations, with a path coefficient
of 0.561, indicating that consistent and active online engagement is essential for fostering
meaningful audience perceptions. Enterprise identity significantly enhances brand aware-
ness, with a path coefficient of 0.510, highlighting the importance of a clearly defined brand
identity in the digital environment. Content sharing substantially contributes to brand
loyalty, with a path coefficient of 0.401, and this shows the value of user engagement in
long term, affecting customer commitment.

Another contribution is the impact of social media on brand equity not as a direct,
linear process but rather a multifaceted, multistage mechanism. Specifically, social media
activities and foundational brand elements first strengthen KBEs’ brand innovation and
their sustainable development strategies, which in turn significantly contribute to overall
brand equity enhancement. This is evidenced by the indirect path from brand innovation
through sustainable development to brand equity enhancement, with a coefficient of 0.225.
Brand innovation is identified as the most influential construct of IBES, with the strongest
total effect on brand equity enhancement (coefficient of 0.668) and a significant impact
on sustainable development (0.586). This multistage mediation pattern suggests that, in
KBEs, social media serves as a strategic platform that extends beyond conventional or
promotional functions. This enables the integration of critical organizational capabilities to
create sustainable value.

The structural IBES model, shown in Figure 12, presents an interconnected framework
of key factors. The figure shows how IBES effectively captures the dynamic interplay among
key constructs in the context of brand-related constructs at the top part of the diagram
and the novel constructs in the colorful bottom side of the diagram. The IBES model’s
predictive relevance is further underscored by an R2 exceeding 0.50 for core endogenous
variables such as brand innovation and brand equity enhancement, indicating substantial
explanatory power.

Notably, the pathway from reputation to perceived quality (β = 0.615) was identified
as a driver, highlighting how a brand’s reputational capital enhances consumer perceptions
of quality, and this serves as a cornerstone for competitive differentiation. Presence to brand
associations (β = 0.561) and identity to brand awareness (β = 0.510) play an important role
related to digital presence and authentic brand identity in shaping strong cognitive links
and recall memory among consumers. These findings support the IBES model’s efficacy
in integrating social media as a trending tool with conversations to brand awareness
(β = 0.320) and groups to brand associations (β = 0.254). These are related to customer
engagements and community-building efforts. The three branches in the figure show that
innovation was observed to stand out as a central mediator, with robust influences from
brand awareness (β = 0.344) and brand loyalty (β = 0.270) feeding into brand innovation
(Path: 3 → 4 → 5 → 7), which, in turn, drives sustainable development (β = 0.586) and
brand equity enhancement (β = 0.443) (Path: 5 → 6 → 7). These offer novelty to IBES and
contribute to the current body of knowledge. The findings highlight the transformative
potential of innovation in bridging short-term loyalty gains with long-term sustainability
and equity growth, which is evident in paths like sharing to brand loyalty (β = 0.401) and
relationships to brand loyalty (β = 0.378). Further associations, such as brand associations
to brand innovation (β = 0.067) and perceived quality to brand innovation (β = 0.144),
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theoretically contribute to IBES’ narrative, suggesting new strategies or opportunities for
targeted interventions in the market.

1

2

5

Innovation–Sustainability Value 

4

6

7

3

Content and Loyalty    

Visibility 
Drivers

Figure 12. Three key branches enhancing brand equity in IBES model.

The non-significant brand associations → brand innovation path (Path: 1 → 2 → 5)
suggests that, in KBEs, associative brand meaning may not translate into perceptions of
innovation unless it is supported by observable innovation cues (e.g., demonstrable R&D
outputs, patents, prototypes, or validated performance). This pattern is plausible in science
park environments where stakeholders may evaluate “innovation” based on competence
and evidence rather than symbolic associations. From a model refinement perspective,
future studies could test whether associations influence innovation indirectly through
perceived quality or credibility, or whether the relationship emerges under boundary
conditions such as firm maturity, sector type, or stakeholder group.

Overall, this visually streamlined model not only validates the theoretical propo-
sitions but also offers actionable insights for practitioners: by prioritizing reputational
stewardship and interactive digital strategies, brands can cultivate a virtuous cycle of
awareness, loyalty, innovation, and enduring equity. The positive directional flows and
high path strengths reflect a resilient framework poised to guide future empirical extensions
in evolving digital ecosystems.

Perceptions of innovation in these highly technical, knowledge-driven enterprises
are likely grounded in tangible, evidence-based achievements rather than emotional or
associative perceptions. The practical implications of this study are that managers can
focus on using social media to present their real innovations in order to improve how
potential customers and users see their brand. Strategic efforts are recommended to focus
on combining or aligning brand innovation with sustainability programs to make the
brand more valuable. Building a positive and green reputation, having a strong online
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presence, and clearly defining your brand are all important parts of successful digital
branding strategies.

Limitations and Future Directions

This study employed a rigorous quantitative methodology using PLS-SEM, well
suited for cross-sectional data analysis. Where broader implications are discussed, they
are framed as plausible interpretations consistent with the observed relationships, rather
than as demonstrated paradigm-level changes. Furthermore, similar to other empirical
studies, the cross-sectional nature of data collection, capturing responses at a single point
in time, highlights the need for longitudinal studies to validate dynamic causal relation-
ships. Reliance on self-reported questionnaire data may introduce potential biases, such
as common method bias. Elevated VIF values were found for certain indicators, such as
the constructs of groups (up to 13.495) and sustainable development (up to 10.711), in the
measurement model, which suggests conceptual coherence or semantic overlap among
respondents. These are particularly common in the context of KBEs where such integration
is expected. In the structural model, all VIF values were well below 3.5, indicating no
significant multicollinearity issues among latent constructs. The overall model fit, with an
SRMR of 0.130 and an NFI of 0.814, suggests that the model may not fully reproduce the
observed covariance matrix. While these values are acceptable in complex PLS-SEM models
within social sciences or marketing, where a perfect fit is rare, they indicate potential for
further model refinement. Nevertheless, the strong significance of individual paths and
high construct reliability compensate for suboptimal fit, ensuring the model’s robustness
and reliability.

Another limitation is the reliance on manager perceptions rather than direct stake-
holder measurements of brand equity. Traditional brand equity theory positions consumer
perceptions as the definitive measure of brand value [11], and that organizational infor-
mants may overestimate effectiveness since managers may inflate assessments of their
branding and sustainability initiatives due to optimism bias, self-serving attribution, or a
lack of objective performance data.

Also, this study may reflect strategic intent rather than realized outcomes. Managers
may report intended brand positioning rather than stakeholder-perceived brand reality.
Control variables (e.g., firm age/size/sector and respondent role) were not included in
the current specification; this is acknowledged as a limitation and a priority extension for
future robustness checks.

Interpretation is bounded by the model diagnostics and study design. Global fit
indices for the estimated model are suboptimal (SRMR/NFI), and the survey data are
cross-sectional; therefore, the findings are interpreted as associations consistent with the
proposed mechanisms rather than causal effects or definitive evidence of broader “shifts”
in the concept of brand equity.

A primary limitation is the reliance on single-source organizational data without
direct stakeholder validation. While the current paper argues that manager perspectives
are appropriate for investigating brand-building processes in B2B innovation contexts, it
does not claim that stakeholder-perceived brand equity aligns with manager assessments.
Future studies should address these limitations. There are new directions to advance
theoretical and empirical understanding. Future directions should explore the specific
drivers of innovation in KBEs to clarify why brand associations do not directly influence
perceived innovation. Investigating additional mediating or moderating variables, such
as users and customers’ perspectives, organizational culture, or industry-specific factors,
could reveal other aspects of brand equity and may enhance the model’s explanatory
power. Similar to any empirical and marketing studies, expanding the sample to include
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diverse geographical, cultural, and economic contexts is recommended and would improve
the external validity and generalizability of the findings. Complementing quantitative
approaches with qualitative or mixed-methods research, such as in-depth case studies,
can be useful to better understand the model and could provide richer insights into the
underlying mechanisms and perceptions driving digital branding dynamics in KBEs. Given
the suboptimal global fit, the results should be interpreted as supportive evidence for
the proposed relationships in this sample and context, and future research should test
alternative specifications and replication samples before broader generalization.

7. Conclusions
This study contributes to the current body of knowledge by exploring how strategies

of sustainable development and innovation are associated with brand equity. This study
presented an IBES model explaining the complex process of how brand equity is enhanced
in KBEs via strategic social media utilization. By focusing on the valuable perspectives
of managers in innovative enterprises and science and technology parks, the IBES model
is empirically examined in the KBE/science park context, where integrated evidence on
sustainability, innovation, and social media dynamics remains less clearly established.
Support for most hypothesized relationships provides empirical evidence consistent with
the proposed framework, while interpretation remains cautious given the study design
and model diagnostics.

An important contribution of the investigation is to explore the potential mediating
role of brand innovation and sustainable development in the brand equity enhancement
process. The findings should be interpreted as revealing how KBE managers and par-
ticipants conceptualize and strategize brand equity development rather than measuring
stakeholder-perceived brand value directly. This study also found that the relationship
between social media factors and brand equity enhancement appears to operate through
a multistage process. Social media platforms are growing fast, and the key question is
how to foster brand equity, which is associated with brand innovation and commitment to
sustainability. This was evidenced by the indirect path from brand innovation to sustain-
able development to brand equity (coefficient of 0.225). Brand innovation stands out as a
key driver, with a total effect of 0.668 on brand equity enhancement as a key component
within the IBES framework. Social media platforms are advancing globally, and this study
suggests their conventional promotional role, serving as integral platforms for co-creating
and reinforcing a firm’s innovative identity and sustainability commitment.

This study offers a focused review of previous studies, adopts key theoretical mod-
els, and presents findings showing the strategic importance of social media as dynamic,
multifaceted platforms for value creation for KBEs. The results indicate that social media
may play an important role, particularly in building foundational brand elements. In the
chosen context, this study also examined and explored how establishing a strong reputation
(linked to perceived quality, coefficient of 0.615), maintaining a robust online presence
(linked to brand associations, coefficient of 0.561), and defining a clear identity (linked to
brand awareness, coefficient of 0.510) facilitate successful digital branding. In more detail,
active social media engagement, such as consistent content sharing (linked to brand loyalty,
coefficient of 0.401), fosters customer loyalty, which in turn supports brand innovation and
overall brand equity. The non-significant path from brand associations to brand innovation
suggests a focus on tangible innovation outcomes in this sector. These insights may in-
form managers’ efforts to develop context-specific digital branding strategies that support
competitive positioning and ensure long-term success in the dynamic knowledge-based
economy. Several limitations constrain interpretation. This study relies on cross-sectional,
self-reported data from a specific KBE/science park context, limiting causal inference and
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generalizability. In addition, global fit indices are suboptimal (SRMR = 0.130; NFI = 0.814),
suggesting that the specification may benefit from refinement and validation through
alternative models and replication samples.
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Appendix A
The list of keywords used for query development in the selected database is presented

below. Five key groups of publications and queries were developed as follows.

Appendix A.1. Group 1 (n = 6645 Documents)

This foundational query amalgamated broad terms encompassing brand equity, man-
agement, innovation, and social media/digital branding dynamics, yielding a comprehen-
sive dataset reflective of the expansive literature.

TITLE-ABS-KEY (“brand equity” OR “brand awareness” OR “brand loyalty” OR
“brand association*” OR “brand identity” OR “brand image” OR “brand reputation” OR
“brand value” OR “brand strength” OR “brand performance” OR “brand capital” OR
“brand asset*” OR “perceived quality” OR “brand trust” OR “brand manag*” OR “brand
build*” OR “brand develop*” OR “brand strateg*” OR “brand innovation” OR “innovation
branding” OR “brand renewal” OR “brand revitalization” OR “brand transformation”
OR “brand evolution” OR “brand modernization” OR “digital brand innovation” OR
“innovative branding” OR “brand creativity” OR “brand disruption” OR “brand agility”
OR “brand reinvention”) AND TITLE-ABS-KEY (“social media” OR “social network” OR
“digital marketing” OR “digital branding” OR “media” OR “online social networks” OR
“social media platforms”).

Appendix A.2. Group 2 (n = 412 Documents)

This query incorporated sustainability-oriented modifiers with enhancement verbs,
highlighting eco-resilient pathways.

TITLE-ABS-KEY (“brand equity” OR “brand awareness” OR “brand loyalty” OR
“brand association*” OR “brand identity” OR “brand image” OR “brand reputation” OR
“brand value” OR “brand strength” OR “brand performance” OR “brand capital” OR
“brand asset*” OR “perceived quality” OR “brand trust” OR “brand manag*” OR “brand
build*” OR “brand develop*” OR “brand strateg*” OR “brand innovation” OR “innovation
branding” OR “brand renewal” OR “brand revitalization” OR “brand transformation” OR
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“brand evolution” OR “brand modernization” OR “digital brand innovation” OR “inno-
vative branding” OR “brand creativity” OR “brand disruption” OR “brand agility” OR
“brand reinvention”) AND TITLE-ABS-KEY (“social media” OR “social network” OR “digi-
tal marketing” OR “digital branding” OR “media” OR “online social networks” OR “social
media platforms”) AND TITLE-ABS-KEY ((“sustainable development” OR sustainability
OR “corporate social responsibility” OR “environmental responsibility” OR “social respon-
sibility” OR “sustainable business” OR “green innovation” OR “sustainable practice*” OR
“corporate sustainability” OR “triple bottom line” OR “ESG” OR “environmental social
governance” OR “circular economy” OR “green branding” OR “sustainable marketing” OR
“environmental branding” OR “social impact” OR “stakeholder engagement” OR “respon-
sible innovation” OR “sustainable growth”) AND (enhance* OR develop* OR improve*
OR growth OR optim* OR strengthen* OR build* OR advance* OR transform* OR innovat*
OR modern*)).

Appendix A.3. Group 3 (n = 113 Documents)

This query intersected brand enhancement strategies with AI and social networking,
illuminating technology-augmented interactions.

TITLE-ABS-KEY ((“brand equity” OR “brand awareness” OR “brand loyalty” OR
“brand association*” OR “brand identity” OR “brand image” OR “brand reputation” OR
“brand value” OR “brand strength” OR “brand performance” OR “brand capital” OR
“brand asset*” OR “perceived quality” OR “brand trust” OR “brand manag*” OR “brand
build*” OR “brand develop*” OR “brand strateg*” OR “brand innovation” OR “innovation
branding” OR “brand renewal” OR “brand revitalization” OR “brand transformation”
OR “brand evolution” OR “brand modernization” OR “digital brand innovation” OR
“innovative branding” OR “brand creativity” OR “brand disruption” OR “brand agility”
OR “brand reinvention”)) AND TITLE-ABS-KEY ((enhance* OR develop* OR improve* OR
growth OR optim* OR strengthen* OR build* OR advance* OR transform* OR innovat* OR
modern*)) AND TITLE-ABS-KEY (“Social media” OR “social network”) AND TITLE-ABS-
KEY (“Artificial Intelligence” OR AI).

Appendix A.4. Group 4 (n = 100 Documents)

This conjoined query of social media with knowledge-intensive firm descriptors
focused on sectoral applicability.

TITLE-ABS-KEY (“brand equity” OR “brand awareness” OR “brand loyalty” OR
“brand association*” OR “brand identity” OR “brand image” OR “brand reputation” OR
“brand value” OR “brand strength” OR “brand performance” OR “brand capital” OR
“brand asset*” OR “perceived quality” OR “brand trust” OR “brand manag*” OR “brand
build*” OR “brand develop*” OR “brand strateg*” OR “brand innovation” OR “innovation
branding” OR “brand renewal” OR “brand revitalization” OR “brand transformation”
OR “brand evolution” OR “brand modernization” OR “digital brand innovation” OR
“innovative branding” OR “brand creativity” OR “brand disruption” OR “brand agility”
OR “brand reinvention”) AND TITLE-ABS-KEY (“social media” OR “social network” OR
“digital marketing” OR “digital branding” OR “media” OR “online social networks” OR
“social media platforms”) AND TITLE-ABS-KEY (“KBE*” OR “knowledge-intensive firm*”
OR “knowledge organization*” OR “knowledge manag*” OR “intellectual capital” OR
“knowledge economy” OR “knowledge worker*” OR “innovation compan*” OR “technol-
ogy compan*” OR “high-tech firm*” OR “intangible asset*” OR “knowledge shar*” OR
“knowledge transfer”).
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Appendix A.5. Group 5 (n = 59 Documents)

This final query targeted the intersection of brand equity, social media, and KBEs for
granular validation.

TITLE-ABS-KEY (“brand equity” OR “brand awareness” OR “brand loyalty” OR
“brand association*” OR “brand identity” OR “brand image” OR “brand reputation” OR
“brand value” OR “brand strength” OR “brand performance” OR “brand capital” OR
“brand asset*” OR “perceived quality” OR “brand trust” OR “brand manag*” OR “brand
build*” OR “brand develop*” OR “brand strateg*” OR “brand innovation” OR “innovation
branding” OR “brand renewal” OR “brand revitalization” OR “brand transformation” OR
“brand evolution” OR “brand modernization” OR “digital brand innovation” OR “inno-
vative branding” OR “brand creativity” OR “brand disruption” OR “brand agility” OR
“brand reinvention”) AND TITLE-ABS-KEY (“Social media” OR “social network”) AND
TITLE-ABS-KEY (“KBE*” OR “knowledge-intensive firm*” OR “knowledge organization*”
OR “knowledge manag*” OR “intellectual capital” OR “knowledge economy” OR “knowl-
edge worker*” OR “innovation compan*” OR “technology compan*” OR “high-tech firm*”
OR “intangible asset*” OR “knowledge shar*” OR “knowledge transfer”).
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