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Abstract

Small and medium-sized enterprises (SMEs) are crucial drivers of economic growth, job
creation, and innovation, contributing significantly to industries' diversification and
competition. Business model innovation (BMI) is essential for SMEs to stay relevant, adapt to
a dynamic business environment, and differentiate themselves. By rethinking and redesigning
fundamental business components, SMEs can identify new revenue streams, explore untapped
markets, and optimize resource allocation for long-term success in a rapidly evolving business
landscape.

This study explores the factors influencing BMI in SMEs in China and their impact on firm
performance. There is a lack of comprehensive understanding of the antecedents of BMI and
its effects on firm performance in SMEs. To bridge this gap, we systematically reviewed the
literature, identifying internal and external antecedents influencing BMI and examining its
relationship with firm performance.

This thesis reveals the relationship between antecedents, BMI, and firm performance in
SMEs. Several antecedents include proactive market orientation, strategic agility, dynamic
capabilities, technological openness, technological turbulence, innovativeness, and market
turbulence, which positively influence BMI. Responsive market orientation and organizational
agility indirectly affect BMI. Technological turbulence imposes a significant positive
moderating effect on technological openness, innovativeness, strategic agility, and dynamic
capabilities in BMI.

This research enhances our comprehension of the key drivers behind successful BMI in
SMEs, offering valuable insights for theoretical contributions, practical implications, and
identified research gaps.

Keywords: Business model innovation; Small and medium-sized enterprises; Antecedents;
Firm performance; Chinese context
JEL: L25; M10
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Resumo

As pequenas e mélias empresas (PMEs) s& impulsionadoras cruciais do crescimento
econdnico, criag de emprego e inovagi, contribuindo significativamente para a
diversificag e competitividade industrial. A inovag® de modelo de neg&io (IMN) &
essencial para que as PMEs se mantenham relevantes, se adaptem a um ambiente de negc&ios
din&mico e se diferenciem. Ao repensar e redesenhar componentes fundamentais do neg&io,
as PMEs podem identificar novas fontes de receita, explorar mercados inexplorados e otimizar
a alocaGi de recursos para o sucesso de longo prazo num contexto em constante evoluGao.

Este estudo explora os fatores que influenciam a IMN nas PMEs na China e o seu impacto
no desempenho das mesmas. Identificamos uma falta de conhecimento sobre os antecedentes
da IMN e seus efeitos no desempenho das empresas. Para preencher esta lacuna, realizamos
uma revis& sistemdica da literatura identificando antecedentes internos e externos.

Esta tese revela a relagd entre antecedentes, IMN e desempenho das empresas nas PMEs.
Vaios antecedentes, incluindo orientag pr&ativa de mercado, agilidade estratégica,
capacidades din&micas, abertura tecnol@jica, turbuléncia tecnol@ica, inovaga e turbulécia
de mercado, influenciam positivamente a IMN. A orientagg® de mercado reativa e a agilidade
organizacional afetam indiretamente a IMN. A turbulécia tecnol@ica imp& um efeito
moderador positivo e significativo aabertura tecnoldyica, inovag, agilidade estratégica e
capacidades dinamicas das IMN.

Esta pesquisa aprimora a nossa compreens& sobre 0s principais fatores por tr& do sucesso
da IMN nas PMEs, oferecendo informag®s valiosas para contribuig®s te&icas, implicag®s

prdicas e lacunas de pesquisa identificadas.
Palavras-Chave: Modelo de neg&ios inovaGg; Pequenas e medias empresas; Antecedentes;

O desempenho da empresa; Contexto chiné&

JEL: L25; M10
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Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

Chapter 1: Introduction

A summary of the thesis is provided in chapter 1. First, introduce a research background,
encompassing both theoretical and practical perspectives, to establish the groundwork for our
research. Second, propose and define the research problem, which revolves around identifying
the specific factors that drive BMI and understanding their impact on firm performance. Third,
it outlines the research's purpose and the anticipated contributions it strives to make to the
current reservoir of knowledge. Lastly, we present the research method and thesis structure that

will guide our investigation throughout the thesis.
1.1 Research background

In recent years, research on macro-management has focused more on the ideas of BM and BMI
(Foss & Saebi, 2016; Spieth et al., 2014). The subject of BMI holds a significant position in the
fields of both science and management (Wirtz & Daiser, 2018).

Particularly due to its recognition as an effective and efficient mode of innovation (Wirtz,
2016), BMI addresses novel approaches to organizing businesses, directly tied to the potential
for sustainable competitive advantage when executed successfully (Casadesus-Masanell & Zhu,
2013; Wirtz & Daiser, 2018). Moreover, BMI offers companies the agility to swiftly adapt to
market fluctuations, enabling them to not only survive but also thrive in today's dynamic and
fiercely competitive business landscape (Visnjic Kastalli & Van Looy, 2013). A key benefit of
BMI, which involves either revising an existing BM or creating and implementing a new one
(Massa et al., 2017), lies in its capacity to illuminate the discovery of fresh value propositions
that lead to revenue generation and the exploration of innovative methods for value creation
and capture among stakeholders (Teece, 2010).

Despite the considerable scholarly and practical significance of this subject, our
comprehension of BMI remains constrained (Foss & Saebi, 2016; Wirtz et al., 2016), and
business leaders lack adequate frameworks and tools that facilitate their pursuits in BMI (Taran
et al., 2016; Weking et al., 2020). Therefore, the primary objective is to develop a
comprehensive framework that can aid management in effectively implementing BMI activities

and further enrich empirical research in the field of BMI.
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1.1.1 Practical background

In terms of achieving enterprise success, BMI is gaining even greater significance than
traditional product, service, or process innovation (Amit & Zott, 2012). However, practical
guidance for designing innovative BM remains limited (Foss & Saebi, 2016; Teece, 2018). This
scarcity of guidance is particularly notable for SMEs; they are crucial to native economies,
regional and even national innovation processes, and technological advancement (S. M. Lee et
al., 2012). Consequently, recent international policies underscore the imperative for SMEs to
redefine their BM to enhance and sustain their competitiveness (Codini et al., 2022). From this
standpoint, BMI emerges as a potentially powerful tool for SMEs to reconcile the trade-off
between the costs and benefits of innovation, facilitating their ability to conceive, deliver, and
capture novel value (Codini et al., 2022).

While existing research has underscored the potential of BMI to generate advantages over
rivals and improve overall enterprise performance, a significant challenge emerges in the
context of SMEs (Latifi et al., 2021). Despite the acknowledged benefits, many SMEs struggle
to realize the anticipated outcomes when embarking on BMI endeavors (Latifi et al., 2021). It
is essential to recognize that BMI entails substantial modifications to critical facets of a
company's BM, bringing about irreversible changes. This inherent nature of BMI is
accompanied by elevated levels of risk, ambiguity, and uncertainty. These elements collectively
contribute to the complexity of BMI implementation and underscore the necessity for SMEs to
approach such initiatives with a thorough awareness of the difficulties and complexities present
(Latifi et al., 2021).

Therefore, from a practical and management perspective, the significance of conducting
research into BMI within the context of SMEs is important. In the subsequent sections,
specifically within Chapters 1.1.1.1 through 1.1.1.6, the significance of SMEs in the economy
has been discussed. Furthermore, the potential advantages SMESs can obtain through engaging

in BMI are elaborated upon.
1.1.1.1 SMEs play a vital role in the economy

SMEs hold significant importance for our economy due to their multifaceted contributions.
They are not only key drivers of economic growth but also play pivotal roles in employment
generation, fostering innovation, and promoting entrepreneurship. Despite their relatively
smaller size compared to large corporations, SMEs collectively have a substantial influence on
a wide range of sectors and themes in the economic community. The European Commission

(2020) categorized the characteristics of SMEs as below: Medium-sized enterprises are
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characterized by having a workforce of less than 250, yearly earnings not going over €50
million, or a balance report total not surpassing €43 million. In contrast, small-sized enterprises
are defined by having less than 50 workers, yearly earnings not going over €10 million, or a
statement of assets and liabilities not surpassing €10 million. The classification standards for
SMEs vary across different industries in China (Chinese Government, 2011), as detailed below:
(a) Factory: SMEs are those with fewer than 1000 workforces or annual business income below
40 million RMB. (b) Construction: SMEs are businesses with a revenue below 80 million or
total assets below 80 million RMB. (c) IT services: SMEs are those with fewer than 300
employees or annual income less than 100 million RMB. (d) Information transmission: SMEs
are those with fewer than 2000 workforces or annual income below 1 million RMB. (e)
Transportation: SMEs have fewer than 1000 employees or an annual income of fewer than 300
million RMB. (f) Other industries are not specified, but SMEs in those industries are those with
fewer than 300 employees.

In 2020, the European Commission (2023) furnished statistical data for enterprises in the
non-financial business economy, encompassing small, medium, and large-sized categories
delineated by their workforce size. The detailed information is as follows:

First, the majority of EU businesses, specifically 99.0%, fell under the category of micro
or small enterprises, employing fewer than 50 individuals. However, their economic
significance was comparatively lower in terms of both employment contribution and value
added. Micro and small enterprises constituted roughly 48.5% of the overall workforce within
the EU's non-financial business economy and contributed around 35.4% of the overall value
added.

Second, medium-sized enterprises (employing 50-249 people) constituted a mere 0.9% of
the total number of enterprises. Despite their limited presence in numbers, their economic
impact was substantially greater. Large enterprises, on the other hand, employed over one third
(15.7%) of the entire workforce in the non-financial business economy of the EU and played a
more significant role in wealth generation, contributing 17.1% of the total value added.

Third, a notable count of 42,000 large enterprises, each employing 250 or more individuals,
accounted for a mere 0.2% of the total enterprises. Nonetheless, their economic influence was
significantly greater. These large enterprises were responsible for employing more than one
third (35.7%) of the total workforce in the EU's non-monetary corporate sector and were even
more instrumental in generating wealth, contributing a substantial 47.5% of the total value
added.
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Similarly, in China, drawing from the statistical data outlined by Xu (2023), the
comprehensive information regarding SMEs is as follows:

Firstly, in terms of quantity, the scale of SMEs is experiencing rapid expansion. As of the
conclusion of 2022, the Chinese SMEs count exceeded 52 million, marking a 51% increase
compared to the figure at the end of 2018. On average, 23,800 new enterprises are established
daily, which is 1.3 times higher than the rate observed in 2018. This swift proliferation of SMEs
positions them as the largest and most dynamically growing segment of companies, playing a
crucial role in China's economic and social advancement.

Secondly, regarding quality, high-quality SMEs continue to emerge. The Ministry of
Industry and Information Technology has nurtured nearly 9,000 specialized and innovative
"hidden champion” enterprises, driving the development of over 80,000 provincial-level
specialized and innovative SMEs. Among these "hidden champion™ enterprises, the focus on
expertise, strong industry support, and innovative strategies results in an average research and
development (R&D) investment ratio of 8.9% and an average R&D personnel ratio of 28%.
They have been actively involved in shaping and updating over 6,000 national standards and
have received authorization for more than 140,000 patented inventions. In recent years, more
than 70 "hidden champion” enterprises have been honored with national science and technology
awards, and over 1,500 have undertaken major national scientific and technological projects.
The rapid development of specialized and innovative SMEs showcases their robust innovative
vitality and positions them as an important source of innovation.

Thirdly, in terms of contribution, SMEs hold a pivotal position in both economic and social
development. Widely distributed across various sectors and specializing in different segments
of the industrial chain, SMEs act as the link that promotes coordination between large, medium,
and small enterprises and drives collaboration between academia, industry, and research. This
collaborative approach aids in building a complete industrial ecosystem, ensuring the stability
and competitiveness of industrial and supply chains. SMEs not only provide a significant
amount of material products and services directly to the public but also serve as vital reservoirs
for absorbing and regulating employment. Regions with well-developed SMEs typically exhibit
higher levels of employment, stronger economic activity, and improved living standards.

Fourthly, in China, the recently formulated long-range strategy (2006-2020), known as the
SciTech Guideline, emphasizes the significance of innovation, specifically innovation driven
by technology and focused on domestic markets, as a means to achieve sustainable economic
growth (Petti et al., 2017). The plan aims to boost high-value-added production in the economy,

with the business sector playing a crucial role in driving this transformation. The SciTech
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Guideline outlines various measures to create an innovation-friendly environment, which
encompasses the advancement of national intangible assets and the strengthening of their
safeguarding, implementing financial inducements and government procurement strategies
targeted at encouraging investment in developments, bolstering social risk capital that invests
in creative enterprises, and attracting as well as retaining top-tier skilled individuals. Successive
5-year strategies, including the 11th (2006-2010), 12th (2011-2015), and 13th (2016—2020),
have consistently reinforced this strategy by pinpointing key sectors, initiatives, and emerging
technologies and by setting precise targets for advancements in these areas (Petti et al., 2017).

SMEs hold a pivotal position within economies due to their multifaceted contributions, as
underscored by the European Innovation Scoreboard and Market Economy Status Monitor
Report (EISMEA, 2021). Their significance transcends mere numerical representation; rather,
it encompasses their substantial role in three critical dimensions: employment, innovation, and
economic growth. Existing literature highlights the inherent flexibility of SMEs in adapting to
changes, although they may face resource and capability constraints when it comes to
expanding their business nationally or internationally (European Commission, 2020; S. Lee et
al., 2010). On the other hand, the findings indicate that SMEs demonstrated a higher level of
objectivity and effectiveness in utilizing their resources and capabilities during the crisis (Dias
et al., 2021). While SMEs make up nearly 99% of businesses globally (Robu, 2013) and
contribute to 60—70% of employment in OECD countries (OECD, 2018), research endeavors
that incorporate strategic management, innovation management, and BM often concentrate
predominantly on large enterprises (Hartmann et al., 2013). SMEs and large-scale organizations
exhibit notable disparities in their value creation processes and foundational strategic structures
(Deschryvere, 2014), implying that BM innovation approaches tailored for big enterprises

might not immediately translate to SMEs.
1.1.1.2 BMI helps SMEs gain a competitive advantage

BMI enables SMEs to distinguish themselves in the market and secure a competitive edge.
Through the creation of novel and distinctive BM, SMESs can present unique value propositions,
attract customers, and secure their position in the market (Chesbrough, 2010).

The advancement of IT and the internet has driven the merging of digitization and
informatization; it brings equipment, individuals, and enterprises together. This integration has
given rise to the network’s economic and operational framework. Researchers have recognized
BMI as a pivotal driver for attaining sustainable competitive advantages (Tallman et al., 2018).

Many research investigations have underscored the pivotal importance of BMI in bolstering
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competitiveness and attaining exceptional performance (Carayannis et al., 2014; Kim & Min,
2015). The emergence of information technology applications (for example, e-business, fast-
speed wireless communication, Industry 4.0, and machine learning) has created a novel market
space, intensified competition, and fundamentally reshaped the survival environment for
enterprises (Astréim et al., 2022; J. Lee et al., 2019). This convergence of the consumer internet
and the industrial internet is expected to completely disrupt enterprise BM and reshape industry
competition rules (Burmeister et al., 2016). In the new economy, characterized by information
technology and the Internet, enterprises have given birth to new business and profit models.
Noteworthy examples, including Dell, Wal-Mart, Uber, and Southwest, have demonstrated
innovative BM that have significantly impacted their respective industries and influenced firm
performance (Latifi et al., 2021). It is worth noting that new market players and disruptive start-
ups often introduce alternative BM, challenging established incumbents (Dushnitsky & Lenox,
2005; Zott & Amit, 2007).

BMI plays a pivotal role in enabling SMEs to distinguish themselves from competitors and
secure an advantage in the marketplace (Garzella et al., 2021). By developing unique and
innovative BM, SMEs can create distinct value propositions that set them apart from their rivals.
Research supports the notion that BMI contributes to a competitive advantage for SMEs.
Chesbrough (2010) emphasizes that by leveraging innovative BM, SMEs can create new market
spaces, redefine industry boundaries, and offer unique value propositions. This ability to
differentiate themselves enables SMEs to attract customers who are seeking novel solutions.

The study by Zott et al. (2011) highlights that BMI allows SMEs to design their value
proposition in a way that aligns closely with customer needs and preferences. By understanding
the changing demands of the market and incorporating customer insights into their BM, SMEs
can tailor their offerings to address specific customer pain points and deliver superior value.

Yoo et al. (2012) suggest that through BMI, SMESs can tap into emerging technologies and
digital advancements. By integrating technology into their BM, SMEs can enhance their value
propositions, offer unique experiences to customers, and differentiate themselves in the market.

Overall, by implementing BMI, SMEs could differentiate themselves from other companies
by providing unique value propositions, attracting customers who seek innovative solutions,

and securing a significant market share.
1.1.1.3 BMI helps SMEs adapt to a dynamic environment

Business environments are characterized by constant change and disruption. SMEs need to

adapt their BM to respond effectively to market shifts, evolving customer needs, and emerging
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trends (Zott et al., 2011). The digital transformation has disrupted traditional industries and
created a highly competitive market environment. Companies that were once dominant have
faltered, while new players have emerged as industry leaders. For instance, Apple's rapid rise
from near bankruptcy to becoming the world's largest company showcases the power of BMI.
Scholars and practitioners have studied the factors behind the success of firms like Apple, which
innovate their BM, while others struggle and lose market share, for example, Kodak. Research
suggests that successful firms achieve dominance by innovating specific components or even
their entire BM (Clauss et al., 2020).

Research underscores the significance of SMEs adapting their BM in response to evolving
market conditions. Osterwalder and Pigneur (2010) emphasize that businesses must
continuously update and modify their BM to remain competitive and address evolving customer
demands. This adaptability allows SMEs to seize emerging opportunities and navigate
challenges effectively.

The study by Teece (2018) highlights the notion of DC, pertaining to an organization's
capability to detect and react to shifts in the business situation. Dynamic capabilities are
particularly relevant for SMEs, as they enable these firms to adjust their BM swiftly and
effectively in the face of uncertainty. By embracing dynamic capabilities, SMESs can proactively
identify market shifts, adapt their value propositions, and capitalize on emerging trends.

M. W. Johnson et al. (2008) research underscores the significance of being agile when
confronting disruptive forces. SMEs that demonstrate organizational agility can quickly sense
changes in the market, make strategic decisions, and modify their BM accordingly. This
flexibility allows SMEs to stay ahead of the curve and seize competitive advantages.

In summary, the constantly changing and disruptive nature of business environments
necessitates that SMEs adapt their BM to respond effectively to market shifts, evolving

customer needs, and emerging trends.
1.1.1.4 BMI helps SMEs exploit new opportunities

BMI empowers SMEs to leverage the possibilities offered by technological advancements. By
integrating technology into their BM, SMEs can enhance operational efficiency, generate fresh
revenue sources, and elevate customer experiences (Yoo et al., 2012). The Internet and global
trading system have increased customer choices and provided transparent solutions to meet
their diverse needs. This has led to a greater focus on customer-centricity and acquiring stable
customer relationships. Advances in information technology have made it easier for companies

to access cost-effective information and solutions. However, according to Christensen et al.
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(2016), numerous BMI initiatives fail to attain anticipated results, underscoring the importance
of effective management and execution (Chesbrough, 2010; Sjclin et al., 2020). Conversely,
companies that successfully blaze new trails tend to witness favorable performance outcomes
(Cucculelli & Bettinelli, 2015). BMI is a value-creation process that has evolved over time.
Traditional commerce, with its production-agent-retail-customer model, has faced challenges
like limited understanding of customer experiences, leading to delays, inventory issues,
increased costs, and cash flow disruptions (Chesbrough, 2010; Sj&lin et al., 2020).

Research conducted by Brynjolfsson and McAfee (2014) suggests the transformative
influence of technology on enterprise operations. The integration of technology allows SMEs
to streamline their operations, automate processes, and reduce costs. Through digital tools and
platforms, SMEs can optimize their supply chain, inventory management, and production
processes, leading to increased efficiency and productivity.

The study by Chesbrough (2010) highlights how technology integration can enable SMEs
to create new revenue streams. By adopting innovative BM that capitalize on technological
advancements, SMEs can develop and offer digital products, online services, or software-as-a-
service (SaaS) solutions. These new revenue streams not only diversify SMES' income sources
but also provide opportunities for scaling their businesses and reaching a wider customer base.
Notable examples include Airbnb, which has emerged as the largest accommodation provider
globally despite not owning any rooms; Uber, the leading cab company that does not possess a
single cab; and Alibaba, a prominent retailer that operates without maintaining physical stock
(Alexander, 2016). These companies have successfully devised novel approaches to deliver,
generate, and capitalize on value, inspiring numerous others to follow suit.

Technology integration within BM allows SMEs to enhance customer experiences. The
research by Zhu and Kraemer (2005) highlights the beneficial influence of technology-enabled
services on enhancing customer delight and fostering trust. SMEs can leverage technologies
including mobile apps, e-commerce platforms, and personalized digital experiences to offer
convenient, personalized, and seamless interactions with customers.

BMI enables SMEs to extend their product or service offerings. The study by Chesbrough
(2010) emphasizes the importance of BMI in creating new value propositions and capturing
new market opportunities. By reconfiguring their existing BM or introducing entirely new
models, SMEs can diversify their product portfolios or expand their service offerings. This
enables them to meet evolving customer needs, address emerging market trends, and stay ahead

of competitors.
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In summary, BMI enables SMEs to harness the potential of technological advancements to
their advantage. By integrating technology into their businesses, SMEs have the potential to
enhance operational efficiency, generate novel revenue streams, and elevate customer
experiences. Embracing technology-driven BM allows SMEs to stay competitive in the digital

era and take advantage of growth opportunities.
1.1.1.5 BMI helps SMEs enter and expand new markets

BMI can facilitate SMES' entry into new markets or the expansion of their existing market reach.
By exploring novel BM, SMEs can tap into unexplored customer segments, enter different
geographic regions, and extend their product or service offerings (Zott et al., 2011). BMI has
emerged as a pivotal catalyst for SMEs performance and growth, enabling them to seize new
market opportunities, create value for customers, and differentiate themselves from competitors
(Kraus et al., 2020; Teece, 2010). BMI not only generates new value and avenues for profit
growth but has also emerged as a critical form of innovation alongside product, technology,
organization, and process innovation (Zott et al., 2011). High-tech companies often prioritize
technological advancements, product innovation, and service enhancements, sometimes
overlooking the importance of concurrent BMI. CEO-level surveys conducted by early IBM
SVP Rometty (2006) reveal that BMI is a vital power for maintaining value generation, even
surpassing fresh goods and services as a potential driver of foreseeable advantage in the market
(Economist Intelligence Unit, 2005).

BMI plays a crucial role in facilitating SMES' entry into new markets or expanding their
existing market reach. By exploring novel BM, SMEs can tap into unexplored customer
segments, enter different geographic regions, and extend their product or service offerings. This
strategic approach allows SMEs to seize new opportunities and drive growth.

Research by Amit and Zott (2012) emphasizes the significance of BMI in expanding market
reach. By developing innovative BM, SMEs can identify and target previously untapped
customer segments. This enables them to cater to specific customer needs, preferences, and
demands that may have been overlooked by traditional BM. By tailoring their offerings to these
new customer segments, SMEs can capture additional market share and increase their customer
base.

Furthermore, the study by Teece (2010) highlights how BMI can facilitate SMEs' entry into
different geographic regions. Through the exploration of new BM, SMEs can adapt their

strategies and operations to local market conditions, cultural nuances, and regulatory
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frameworks. This adaptability allows SMEs to successfully penetrate new markets and establish
a presence in diverse regions, thereby expanding their market reach.

In summary, BMI can facilitate SMESs' entry into new markets or the expansion of their
existing market reach. By exploring novel BM, SMEs can tap into unexplored customer

segments, enter different geographic regions, and extend their product or service offerings.
1.1.1.6 BMI helps SMEs optimize their resources

Through BMI, SMEs can optimize resource allocation and utilization, leading to improved cost
efficiency and productivity. By reconfiguring their BM, SMEs can streamline operations,
reduce waste, and optimize resource allocation (Zott et al., 2011). Strong leadership, with a
clear vision and strategic direction, can stimulate the embrace of innovative BM (Kraus et al.,
2020; Osterwalder & Pigneur, 2010).

Through BMI, SMEs can optimize resource allocation and utilization, leading to improved
cost efficiency and productivity. By reconfiguring their BM, SMEs can streamline operations,
reduce waste, and optimize resource allocation. This enables them to make better use of their
limited resources and enhance their overall performance.

Research by Zott et al. (2011) emphasizes the function of BMI in optimizing resource
allocation. By rethinking and redesigning their BM, SMEs can identify inefficiencies and
allocate resources more effectively. This includes optimizing the allocation of financial
resources, human capital, technology, and other key assets. Through strategic resource
allocation, SMEs can minimize costs, enhance productivity, and achieve better overall financial
performance.

The study conducted by Massa et al. (2017) highlights how BMI can lead to improved cost
efficiency. By reconfiguring their BM, SMEs can identify cost-saving opportunities and
implement measures to reduce expenses. This can involve adopting more efficient processes,
leveraging technology, or exploring alternative supply chain arrangements. Through these cost
optimization efforts, SMEs can improve their cost structures and achieve higher profitability.

Furthermore, the study by Afuah and Tucci (2012) emphasizes the importance of BMI in
streamlining operations. By rethinking their value chain and business processes, SMEs can
identify bottlenecks, eliminate redundant activities, and enhance operational efficiency. This
streamlining of operations leads to reduced waste, improved productivity, and better resource
utilization. SMEs can achieve higher output with the same or even fewer resources, resulting in

enhanced performance.
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In summary, BMI allows SMEs to optimize resource allocation and utilization, leading to
improved cost efficiency and productivity. By reconfiguring their BM, SMEs can streamline
operations, reduce waste, and optimize resource allocation. This strategic approach enables

SMEs to make the most of their limited resources and enhance their overall performance.
1.1.2 Theoretical background

The concept of BMI has garnered growing interest among scholars in the realm of
micromanagement research (Bashir et al., 2020; Foss & Saebi, 2016). Well-regarded journals
in strategic management have published special issues on BMI (Bashir et al., 2020). Moreover,
prominent seminars such as the Academy of Management conference have witnessed an
increase in the quantity of agenda focused on delving into BMI (Bashir et al., 2020). With the
growing interest from academia, there has been an intensification of critical examination and
discussion regarding issues related to BMI. In the following parts of Chapters 1.1.2.1 and
1.1.2.2, we have delved into the importance of research trends. Additionally, we have outlined
the pertinent theories related to BMI research.

1.1.2.1 Research trend

The concept of a BM has appeared in scholarly literature for more than six decades. It initially
surfaced in literature focusing on the development of a revenue model for business games used
in training (Bellman et al., 1957; Vukanovi¢, 2016). The terminology of BM emerges from the
original statement: “And many more problems arise to plague us in the construction of these
BM than ever confronted an engineer” (Bellman et al., 1957). The early usage of the term was
quite unspecific (Jones, 1960; McGuire, 1965), and it was initially associated with information
and procedure modeling (Dottore, 1977; Konczal, 1975). Konczal (1975) suggested the
potential use of BM as a management tool. In the subsequent years, BM was primarily seen as
an operative activity for system modeling, focusing on functional aspects. Nevertheless, as
technology advanced and electronic commerce became more prevalent, the BM concept
assumed greater importance. It evolved from being a simple blueprint for building information
systems into a comprehensive representation of a company's structure, facilitating informed
managerial decision-making. Wirtz et al. (2016) conducted a literature review from 1975 to
2013 and identified different research fields within the BM domain, including technologically
oriented, strategy-oriented, and organization-oriented perspectives.

As new technologies and product inventions emerged, the need for enhanced and more

focused BM became evident, incorporating innovation as a key element of their operations. In
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response to this demand, the term BMI was coined (Kraus et al., 2020). BMI has emerged as a
prominent research stream within the broader field of innovation, providing valuable insights
into the execution of innovative practices. It explores the processes and strategies involved in
driving organizational innovation through the transformation and optimization of BM. By
studying BMI, researchers aim to understand how organizations effectively implement and
leverage innovation to achieve competitive advantage and long-term success.

The literature on BM and BMI has exhibited an upward trend over the years. Data from
Scopus, a reputable scholarly database covering the period from 1980 to 2022, indicates a
substantial volume of publications within these domains. The term "business model” (BM)
alone has amassed 16,654 hits, indicating a substantial body of research and discussion on the
topic. Moreover, the combined hits for "business model innovation™ (BMI) or "business model
design™ amount to 2,264, suggesting an increasing interest in exploring innovative approaches
to BM. These statistics highlight the growing attention and importance placed on understanding
and advancing the field of BM and its innovative applications, as detailed below in Figure 1.1,
showing the literature counts yearly.
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Figure 1.1 BM and BMI research trend

Source: Scopus, 1980-2022. “Business model” (BM), 16,654 hits; “business model innovation” (BMI) or
“business model design”, 2,264 hits.
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1.1.2.2 Relevant theories

In the context of managerial research, conventional wisdom suggests that theory typically
requires the delineation of multiple components (Foss & Saebi, 2016). The details are as below:
(1) It entails the identification and definition of the constructs or variables under investigation;
(2) It entails establishing congruence, which refers to the governing rules or mechanisms
governing the relationships among these constructs or variables. (3) Theory involves defining
the limits or parameters within which these rules or mechanisms are anticipated to function; (4)
Theory involves crafting contingency or moderation hypotheses that preserve the system's
integrity while accommodating varying conditions (Torraco, 1997).

Put simply, theory delineates the underlying cause-and-effect relationships among two or
more variables under specific sets of constraints (Foss & Saebi, 2016). Theory can be defined
as a holistic depiction of the inherent and causal links among multiple concepts, all within the
confines of specific boundary constraints. It serves as an explanatory framework that sheds light
on the fundamental relationships between these conceptual elements, elucidating the
mechanisms by which they influence one another. This understanding of theory emphasizes the
essential role it plays in providing a structured understanding of the complex dynamics that
govern the phenomena under investigation. By discerning and articulating the constitutive and
causal linkages between concepts, theory facilitates the exploration and comprehension of the
underlying mechanisms that drive observable phenomena.

While exploring potential avenues for addressing and resolving the voids present pertaining
to the BMI study, Foss and Saebi (2016) propose the incorporation of pertinent theoretical
perspectives. These include complexity theory (Levinthal, 1997), which emphasizes the
intricate nature of organizational phenomena; complementarity theory (Ennen & Richter, 2010),
which underscores the synergistic interactions between different organizational elements;
innovation theory (Henderson & Clark, 1990), which focuses on the generation and
implementation of novel ideas; DC theory (Teece et al., 1997), which emphasizes the capacity
to adjust and restructure resources; and open innovation theory (Chesbrough, 2010), which
promotes the exchange and collaboration of ideas across organizational boundaries. Using these
theories, researchers can better understand the complex aspects of BMI and how it impacts a

company's performance.
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1.2 Research problem and question

1.2.1 Research problem

BMI is pivotal for the competitive success of SMEs (Hossain, 2017). To offer practical
implications for SMEs owners and managers, empowering them to make well-informed choices
and develop effective strategies for BMI. There exists a deficiency in achieving a
comprehensive understanding regarding the specific factors that drive BMI as well as its
implications for firm performance (Foss & Saebi, 2016) in the context of SMEs. To address
part of the research gaps proposed by Foss and Saebi (2016), we are focusing on several reasons,
as follows:

First, SMEs often face resource constraints (Codini et al., 2022) and are more vulnerable
to market disruptions, making BMI an essential strategy for adaptation and growth.

Second, comprehending the factors that precede BMI can inform managers and
entrepreneurs about the necessary conditions and strategies for fostering innovation in SMEs.

Third, investigating the connection between BMI and enterprise performance is critical for
assessing the effectiveness and impact of these innovative efforts. By examining this
relationship, the study can offer valuable perspectives on the potential benefits and outcomes
of BMI for SMEs, including increased competitiveness, revenue growth, and improved market
position.

Thus, SMEs suffered from the dilemma that not all business model innovation could
enhance overall company performance. They need to identify the specific factors that drive
BMI and understand their impact on firm performance.

1.2.2 Research question

The dilemma of "that not all business model innovation could enhance overall company
performance”. This dilemma arises due to the complexity and multifaceted nature of BMI, as
well as the varying contexts and characteristics of SMEs. The study is directed at these
questions:

(1) What are the primary antecedents that drive the adoption and implementation of BMI
in SMEs?

(2) How does BMI contribute to the performance of SMEs?

(3) What are the factors that intervene in and influence the relationship among antecedents,
BMI, and SMEs performance?
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(4) How can we provide a model for management to measure BMI and the outcome?
(5) What recommendations could be offered to management to enhance firm performance
using BMI?

1.3 Research goal and contribution expectation

1.3.1 Research goal

Our primary objective is to investigate the connection among antecedents, BMI, and
performance for SMEs. This study seeks to pinpoint the factors that drive BMI among SMEs
and examine how these innovations contribute to firm performance outcomes. By exploring the
precursors and consequences of BMI, the research seeks to enhance our understanding of the
mechanisms through which SMEs can achieve sustainable competitive advantages and thrive
in dynamic and competitive business environments. The goal is to provide valuable insights
and recommendations that can inform strategic decision-making, support the growth and
success of SMEs, and add to the wider pool of knowledge concerning BMI and its influence on
FMP. Our specific research objectives include:

(1) To pinpoint the primary factors that affect the adoption and execution of BMI in SMEs.

(2) To investigate the correlation between these precursors and the degree of BMI in SMEs.

(3) To evaluate how BMI affects firm performance, including measures including financial
performance, market share, and competitive advantage.

(4) To study what and how factors such as company organizational characteristics,
technology conditions, and market conditions impact the link between antecedents, BMI, and
firm performance.

(5) To provide practical recommendations and guidelines for SMEs on how to effectively
leverage BMI to enhance their competitiveness and achieve sustainable growth.

(6) To add to the current knowledge base on BMI in the context of SMEs by filling gaps in
the literature and advancing theoretical understanding in this area.

(7) To highlight the consequences of the research findings on practitioners, policymakers,

and other stakeholders and to stimulate further research and discussion on the topic.
1.3.2 Contribution expectation

This thesis expects to provide potential significance and the practical and theoretical

implications arising from the research outcomes, which include:
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First, in relation to theoretical achievements, we intend to enhance the current wisdom by
providing a greater comprehension of the linkage between antecedents, BMI, and FMP in SMEs.
By exploring the factors that drive BMI and how they influence a FMP, the research fills a void
in the previously published studies by offering insights into the unique challenges and
opportunities faced by SMEs in this domain.

Second, this research has practical implications for businesses and practitioners. The results
provide insight into the importance of factors including market orientations, strategic agility,
dynamic capabilities, organizational agility, and technology in driving BMI. Understanding
these antecedents can guide organizations in developing strategies to foster innovation and
adaptability, leading to enhanced firm performance. The research also highlights the potential
benefits of embracing BMI, including improved competitiveness, increased customer value,
and sustainable growth.

Overall, this study expects to enhance existing wisdom by bridging the gap in
understanding the connection between antecedents, BMI, and FMP in SMEs. The insights
gained from the study's conclusions hold realistic significance for management, empowering
them to make well-informed choices and implement strategies that drive innovation, enhance

performance, and contribute to the broader economic landscape.

1.4 Research framework

1.4.1 List of acronyms

This thesis defined the terms and constructs as acronyms and abbreviations, in detail as below:

(1) BM: business model.

(2) BMI: business model innovation, which includes value offering innovation (VOI), value
architecture innovation (VAI), and revenue model innovation (RMI).

(3) DC: dynamic capabilities (DC) include sensing (SEN), seizing (SEZ), and transforming
(TRN).

(4) EMT: environmental turbulence, which includes TCT and MKT in this thesis.

(5) FMP: firm performance. Note that “FM” comes from the word “firm”, and “P” comes
from the word “performance”.

(6) INV: innovativeness.

(7) MKT: market turbulence. Note that “MK” comes from the word “market”, and “T”

comes from the word “turbulence”.
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(8) MO: market orientations, which include responsive market orientations (RMO) and
proactive market orientations (PMO).

(9) ORA: organizational agility. Note that “OR” comes from the word “organizational”,
and “A” comes from the word “agility”.

(10) SMEs: small and medium-sized enterprises (plural).

(11) STA: Strategic agility, which includes strategic sensitivity (STS), leadership unity
(SLD), and resource fluidity (SRF). Note that “S” is the first letter of the word "strategic™.

(12) TCO: technological openness. Note that “TC” comes from the word “technological”,
and “O” comes from the word “openness”.

(13) TCT: technological turbulence. Note that “TC” comes from the word “technological”,

and “T” comes from the word “turbulence”.
1.4.2 Research process

To investigate the research problem of identifying the key antecedents of BMI in SMEs and
their effect on the company’s performance, this thesis adopts an empirical research method to
implement the study. Adopt a quantitative research design to gather empirical data and analyze
relationships between variables. The following is an outline of the overall research method in a
step-by-step sequence:

First, conduct a comprehensive literature review. This step seeks to discover prior research
theories, findings, and gaps in knowledge regarding the fundamental factors influencing and
results of BMI within SMEs. This thesis gathered pertinent literature from various databases,
including Elsevier Science, Emerald, Springer-Link, ProQuest, EBSCO, Google Scholar, and
CNKI. The gathered literature is managed by Mendeley Desktop with version 1.19.8.

Second, identify theoretical frameworks or models that have been previously developed
and applied in similar research areas. ldentify the key variables relevant to the research problem.
Develop clear and testable hypotheses concerning the connections among the identified
variables. Determine potential variables that could act as mediators and moderators, influencing
the relationships between the primary variables. Using the identified variables and hypotheses,
create a visual model showing the relationships between them.

Third, develop a questionnaire to capture relevant data that includes measurement scale
development to assess each variable. Determine the sample size based on statistical
considerations, ensuring adequate power and precision.

Fourth, utilize appropriate statistical techniques, such as PLS-SEM, to investigate the

connections among variables. Conduct hypothesis testing to determine the importance and
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positive or negative aspects of the relationships. Summarize the significance of each antecedent
and its relative influence on BMI and the company’s performance.

Fifth, summarize the key discoveries of this study. Provide management and theory
implications and recommendations for SME managers based on the research findings. Discuss
potential strategies and interventions to foster BMI and enhance firm performance in the SME
context. Recognize study limitations and suggest avenues for future research.

1.4.3 Thesis structure

The thesis research on BMI includes antecedents, measures of BMI, and firm performance for
SMEs. There are six chapters in this thesis, the architecture as shown in Figure 1.2, and the
details as below:

Chapter 1: This chapter serves as an introduction to the topic of the thesis research,
providing an overall introduction for the development. First, presenting the background,
providing the necessary context, and highlighting the significance of the topic Second, it
identifies the research problems and questions that the study aims to address, setting the stage
for subsequent investigations. Third, it outlines the object and contribution expectations. Fourth,
introduce the research method that the research will implement. Finally, it described an
architecture for research. Overall, it builds the framework and overview for the entire research
work.

Chapter 2: This chapter serves as a thorough examination of the current literature on BMI,
antecedents of BMI, moderation, and mediation. First, it offers a synopsis of the fundamental
concepts and theories related to BM and BMI. Second, we reviewed the antecedents, measuring
BMI, and performance from current literature. Third, it concludes with a synthesis pertaining
to the principal discoveries and insights from the literature review, identifying research gaps
and unanswered questions that provide a foundation for the subsequent research tasks.

Chapter 3: We focus on the development of hypotheses and the conceptual blueprint that
will guide this empirical research. First, providing a systematic framework for examining the
antecedents and consequences of BMI requires a theoretical framework. Second, it explores the
antecedents of BMI in detail, investigating the internal and external factors that act as drivers
for organizations to engage in BMI. Third, it delves into the influence of moderating and
mediating factors in the association between the precursors and BMI. Last, this chapter
constructs a visual conceptual model for the study. The conceptual model illustrates the
relationships between the various constructs and variables and describes hypothesized pathways

through which antecedents, moderators, and mediators influence the outcomes of BMI.
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Chapter 4: In it, the research method used in this thesis is examined, outlining the research
approach, creating instruments, and gathering data. First, focus on the research design and list
out six steps of quantitative research for this thesis. Second, describing the survey design used
to gather relevant data for the research Third, it introduces the questionnaires developed for this
thesis. It presents the questionnaire for capturing the antecedents of BMI, which include
constructs including market orientations, strategic agility, dynamic capabilities, organizational
agility, technology, and innovativeness. Presents the BMI questionnaire designed to measure
BMI dimensions. Also included is the firm performance questionnaire, which aims to measure
the performance outcomes associated with BMI and assesses various dimensions of firm
performance. Fourth, detail the procedures for selecting the sample and gathering data, as well
as identify suitable participants to ensure a representative sample that reflects the target
population. It also elaborates on the data collection procedures, including the methods used to
conduct the questionnaires, such as online surveys.

Chapter 5: This chapter provides an empirical analysis conducted for this thesis. First, using
SPSS for conducting descriptive statistical analysis that helps to summarize and describe the
key characteristics of the constructs under investigation, and then implementing common
method biases and no response bias validation for the data Second, we introduced the method,
criteria, and procedure of PLS-SEM used in structure model analysis, which include reflective
measurement models, formative measurement models, and disjoint two-stage approaches for
high-order structure model assessment methods. Third, implement the first stage for lower-
order structure model assessment and focus on reliability and validity, which are assessed
through loadings, reliability, and extracted variance. Fourth, implement the second stage for
higher-order structural model assessment. It involves examining the relationships between the
constructs and testing the hypothesis through path coefficient, moderation, and mediation
analysis.

Chapter 6: It includes a comprehensive summary of important conclusions of the study,
theoretical achievements, management propositions, and identified gaps. It highlights the
significance of the study in advancing our understanding of BMI and its antecedents while also
outlining potential avenues for future research. This chapter provides a solid conclusion to the
thesis and a proposal for further academic inquiry in the field.

As described above, this thesis explores BMI in SMEs, including influencing factors, the

measurement of BMI, and enterprise performance, as shown in Figure 1.2.
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Chapter 2: Literature Review

An extensive analysis of prior studies is conducted to thoroughly comprehend the fundamental
antecedents that drive BMI within the context of SMEs. This review also seeks to gauge the
substantial influence of BMI on performance and the measurement of BMI, thereby providing
a solid basis for further research initiatives. Through a meticulous analysis of existing
knowledge, the goal of this chapter is to create a thorough comprehension of the intricate
relationship among antecedents, BMI, and performance in SMEs, setting the stage for the

upcoming phases of research.
2.1 Introduction of BM and BMI

In the swiftly evolving contemporary business milieu, the notion of BM has emerged as a
central focus for scholars, entrepreneurs, and organizations alike, all driven by the pursuit of
sustainable success and competitive advantage (Miller et al., 2021). Fundamentally, a BM can
be delineated as a structural framework that outlines an organization's method for value
generation, delivery, and acquisition across a spectrum of stakeholders, including customers,
partners, and investors (Wirtz et al., 2016).

Within this dynamic landscape, the concept of BMI has attracted a lot of interest. BMI, as
an evolutionary process, entails the creation of novel and enhanced BMs or the strategic
reconfiguration of existing ones to effectively respond to emergent challenges and leverage
nascent opportunities (Foss & Saebi, 2016). In the crucible of BMI, conventional norms are
questioned, innovative value propositions are explored, and the very essence of how a company
imparts value to its customers is envisaged anew, often in ways that are distinctive and
differentiated (Snihur et al., 2021).

This introductory section establishes the critical underpinnings of BM and the
consequential concept of BMI. By shedding light on these foundational aspects, we initiate an
exploration into the comprehensive landscape of literature that underpins these pivotal concepts.
The subsequent segments will embark on a more intricate dissection of the multifaceted

dimensions intrinsic to BM and BMI.
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2.1.1 Conception of BM

The subsequent sections will delve deeper into the original conception, components, definition,

and research perspective of BM.
2.1.1.1 Early developed conception of BM

The concept of a BM has been a topic of academic interest for over twenty years (Wirtz et al.,
2016). Its evolution can be traced through various stages, starting with its initial use in a general
sense, evolving into a more strategic approach, and leading to a converging understanding in
recent times (Wirtz et al., 2016). This section aims to give a structured overview of the BM
concept's evolution, including its history and the difficulties in defining it fully.

(1) Early conceptualization and usage: The term "business model” first appeared in
academic discussions in 1957 from Bellman et al. (1957) research (Osterwalder et al., 2005).
In this context, the term "business models” emerged with a statement highlighting the
challenges faced in their construction, highlighting that the process of constructing these BM
brings forth a multitude of challenges, surpassing those typically encountered by an engineer
(Bellman et al., 1957). Early usage, particularly in literature from the 1960s, was unspecific and
lacked a clear definition (Jones, 1960; McGuire, 1965). Notably, early mentions of BM were
discovered within the realms of data and process estimation, with suggestions of their potential
as management tools (Dottore, 1977; Konczal, 1975). BM were primarily viewed as operational
tools for system modeling, with a focus on functional aspects.

(2) BM and information technology: During the rise of information technology, the BM
gained significance beyond operational planning, transforming into an integrated portrayal of a
company's organization (Al-Debei et al., 2008). The focus shifted towards contributing to
management decision-making and supporting the company's success.

(3) Strategic perspective on BM: From the early 2000s, an expanding body of research
emphasized the strategic perspective of BM, analyzing competitive structures and enabling
strategic decision-making (Hamel, 2001). Researchers started classifying BM approaches,
attempting to develop a clear and independent concept (Chesbrough & Rosenbloom, 2002;
Pateli & Giaglis, 2005).

(4) Criticisms and refinements: Amid the new economy's growth, the phrase "business
model” was frequently used in business newspapers but also faced criticisms, including those
from Porter (2001). Scholars attempted to address these criticisms and develop a more coherent
BM concept, setting it apart from established ideas like strategy and organizational theory
(Casadesus-Masanell & Ricart, 2010; Ghezzi et al., 2015).
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(5) Increasing interest and fragmentation: Since 2004, there has been a surge in publications
exploring BM from both practical and academic perspectives (Afuah & Tucci, 2003;
Osterwalder & Pigneur, 2010; Wirtz, 2011). However, because of its historical evolution and
diverse viewpoints, the literature remained fragmented, hindering clarity in defining the
purpose and role of the BM concept.

(6) Convergence of perspectives: Despite earlier research silos, recent years have witnessed
a convergence of BM perspectives (Zott et al., 2011). Scholars from different backgrounds now
commonly refer to the fundamental aspects of technology, organization, and strategy when
discussing BM (Amit & Zott, 2001; Chesbrough & Crowther, 2006; Osterwalder et al., 2005).

(7) Differentiating BM and strategy: The literature increasingly recognizes the distinction
between BM and strategy, with the former representing a means to implement the latter
(Casadesus-Masanell & Ricart, 2010). A BM outlines the company's value creation logic in a
more aggregated form, serving as a link between strategic planning and operational
implementation (Dahan et al., 2010).

In summary, the early BM concept has evolved from an ambiguous, operationally focused
notion to a more strategic and coherent understanding (Wirtz et al., 2016). The convergence of
perspectives has contributed to a broader consensus on its definition and purpose. However,
challenges remain because of the inconsistent use of the term, calling for a systematic analysis
of definitions and viewpoints to clarify and establish a comprehensive understanding of the BM

concept.
2.1.1.2 Definition of BM

One of the challenges when reviewing studies on the BM is the lack of clear definitions (Foss
& Saebi, 2018). The academic literature spanning the years 1995 to 2013 offers a rich collection
of scholarly BM definitions, characterized by a framework for a comprehensive, comparative,
and analytical study (Vukanovi¢, 2016). This definition of taxonomy provides a comprehensive
and systematic approach to understanding the various conceptualizations of BM within
academic discourse. Researchers have employed diverse perspectives and methods to delineate
the key elements and dimensions of BM, shedding light on their theoretical underpinnings and
practical implications. They have established a solid foundation for further exploration and
refinement of BM concepts, ensuring the continued growth and development of this important
area of study. The detailed definitions of BM are below.

Timmers (1998) highlighted the primary constructs of the BM, including the design of

product, service, and information structures, as well as the roles, benefits, and revenue sources
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of different contributors to the business. Amit and Zott (2001) emphasized an architectural
configuration of transactions in e-BM, comprising content, structure, and governance.
Chesbrough and Rosenbloom (2002) viewed the BM as an intermediary framework linking
technological elements and business value. Magretta (2002) stressed the importance of telling
a coherent story about customers, their values, and the delivery of value at an appropriate cost.
Chesbrough (2003) proposed a definition of the BM, encompassing multiple dimensions
including the value offering, target market, value chain configuration, cost arrangement, the
firm's position inside the value chain, and the productive approach. Osterwalder et al. (2005)
positioned the BM as an interface linking business strategy and processes, especially IT systems.
Lastly, Morris et al. (2005) defined the six core elements of a BM: value proposition, customer,
inner capabilities, outer positioning, business structure, and individual or capital considerations.
Osterwalder and Pigneur (2010) presented a series of elements that constitute a BM, including
the value offering, operations, assets, partnerships, distribution channels, expense arrangement,
and revenue strategy. Teece (2010) described the BM as management's hypothesis about
customer needs, value generation, and the capture of economic value.

In a different vein, Wirtz et al. (2016) provide their own definition of a BM. They
characterize it as a simplified and condensed depiction of a company's significant operations,
encompassing the generation of information, products, and services with market appeal,
enriched by value-added elements. Additionally, strategic considerations and factors related to
customers and the market are put into consideration to attain the overarching target of creating
and maintaining an aggressive edge.

These definitions provide different viewpoints on the nature and elements of BM,

contributing to our understanding of their essential elements and functions.
2.1.1.3 Components of BM

The term "business model” encompasses various definitions and perspectives, leading to a
multitude of interpretations. Understanding the concept's components is vital to gaining clarity
about the BM’s essence. Shafer et al. (2005) propose that a BM comprises strategic choices,
value creation mechanisms, cost acquisition considerations, and the generation of internet-
based value. Osterwalder and Pigneur (2012) propose a three-component structure for the BM,
encompassing the value proposition (including products, services, and customer needs) and
geographical considerations. Gordijn and Akkermans (2001) categorize the elements of an
enterprise BM into three main categories: value elements (value points, value provision, value

interfaces, value activities, and value exchanges), community elements (stakeholder networks
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and participants), and market segmentation considerations. These perspectives illuminate the
diverse and intricate aspects of BM, capturing the dynamics between enterprises, stakeholders,
and value creation processes. Betz (2002) suggests that a BM consists of four fundamental
elements: capital, resources, sales, and profit. The research introduces a distinct approach to
BM composition, placing primary emphasis on the client value proposition, income statement,
core assets, and core procedures as central factors (M. W. Johnson et al., 2008). Donath et al.
(1999) emphasize five constituent elements of the BM: the governing body, consumer
understanding, sales, the abilities of external connections, and internal communication. Eight
criteria are used to examine the parts of a BM, including features of marketing (customer
segmentation, channels), strategy (strategic goals, worth proposition, key competencies,
success indicators, and IT equipment), and income sources (Zott et al., 2011). From a system
cognition standpoint, significant theories encompass Viscio and Pasternack (1996) five-factor
composition theory and Budler et al. (2021) categorization of seven model elements.

According to the above description, extensive scholarly literature reveals an absence of
agreement within the academic community about the precise definition of the BM, leading to
varying perspectives on its constituent elements. Thus, through a literature review, Wirtz et al.
(2016) proposed that the BM is composed of three primary elements: strategic, value creation,
and customer market elements, as described in detail below:

(1) Strategy as a Core Component: Strategy is a fundamental component of BM,
influencing its development and guiding its direction. Hamel (2001) identifies the concept of a
kernel strategy as a central element within a BM. Other researchers, including Hedman and
Kalling (2003), as well as Tikkanen et al. (2005), also emphasize the importance of strategy
and its representation as an independent interface component. Corporate strategy shapes a
company's mission, vision, and possible strategic development paths, making it an essential part
of the BM (Spieth et al., 2016).

(2) Value creation components: Material and immaterial resources are crucial components
that influence a firm’s ability to execute its BM successfully. These resources include both real
(including machinery and physical infrastructure) and invisible (including patents and brand
recognition) assets. Demil and Lecocq (2010) highlight the significance of resources from both
within and outside the organization and competencies in shaping a BM. The resource model
outlines the essential capabilities required by a company and the vital assets that form the
foundation of the BM, summarizing all essential tangible and intangible inputs (Lestari et al.,
2020). In the contemporary business landscape, networks and partnerships have a crucial role

in the method of value production for a firm. As emphasized by Al-Debei et al. (2008), Hamel
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(2001), and Voelpel et al. (2004), the networked model incorporates different external
engagements that impact value distribution and joint value production. In this scenario, the
network model functions as a method for management to monitor and create regulatory value
in collaboration with external partners (Aagaard et al., 2018).

(3) Customers and market components: Customers hold a central position in the BM. Many
researchers stress the significance of considering customers and designing effective customer
interfaces (Hedman & Kalling, 2003; Lehoux et al., 2014). The client model outlines the
merchandise and services offered to clientele groups. This model allows businesses to tailor
their offerings, either through a traditional channel or via co-creation through various channels
(Magretta, 2002). The market significantly influences a company's BM, and several authors
argue for alignment between the market structure and the BM (Amit & Zott, 2001; Massa et al.,
2017; Tikkanen et al., 2005). This market model integrates consideration of competitors and
the overall market structure where the company operates, providing insights into competitive
positioning and market dynamics (Ademi et al., 2021).

In conclusion, an integrated and thorough approach to BM is recommended, taking into
account sales, strategic, and value-creation elements (Wirtz et al., 2016). The BM acts as a
theoretical structure to coordinate value creation and guarantee profitability, considering both

internal and external factors.
2.1.1.4 Research perspectives of BM

Despite the notable surge in interest surrounding BM as a topic, it is worth noting that the
research domain is in its nascent phase, with numerous fundamental inquiries yet to be fully
addressed. The literature remains considerably nebulous, particularly concerning the rationale
and legitimacy of the BM approach's existence as well as its juxtaposition with established
concepts. The complexity of resolving these pivotal queries can be attributed to the literature's
fragmented nature, stemming from historical evolution and authors' diverse viewpoints.
Research highlights that over time, select publications in BM research have been categorized
within the overarching contexts of technology, organization, and strategy, representing three
fundamental perspectives (Wirtz et al., 2016), which are described in detail below.

Firstly, from a technologically oriented standpoint: During the early 2000s, the landscape
of BM literature witnessed a predominant focus on technologically oriented perspectives,
particularly within the realm of electronic business. Chesbrough and Rosenbloom (2002)
highlighted these crucial duties of the BM as a foundational framework that facilitates

collaboration between technology and profit models, ultimately generating economic value.
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This perspective underscores the significance of bridging the gap between technological
potential and market outcomes through effective BM design. The advent of internet, mobile,
and information technologies had a transformative impact on businesses, leading to a
redefinition of roles within the converging domains of telecommunications and information
systems (Walravens, 2015). Notably, from an information management standpoint, BM
traditionally served as representations of various processes, tasks, data, and communication
links within a firm, forming the basis for constructing information systems that support daily
operations (Vukanovi¢, 2016). The proliferation of affordable and easily accessible information
technology blurred the boundaries between industries, prompting a shift from industry-centric
analysis to the BM concept (Osterwalder et al., 2005). In this context, there has emerged a
strong focus on innovation and technological administration concerning BM (Zott et al., 2011).
Case studies, especially among domains like the internet, smartphones, 10T, and information
technologies, gained widespread utilization within BM research (Al-Debei et al., 2015). This
period witnessed a dynamic exploration of how technology and innovative approaches reshaped
traditional business paradigms, further advancing the comprehension of BM in relation to
technology-driven environments.

Secondly, from an organization-oriented standpoint: While the academic discourse on BM
encompassed various perspectives, the organizationally oriented standpoint, although present,
remained relatively subordinate compared to other currents. Some researchers perceive the BM
through the lens of organizational structure, viewing it as a form of organizational design
(Baden-Fuller & Morgan, 2010; Velu, 2015). Expanding on this perspective, George and Bock
(2011) emphasized that BM serve as structural designs purposefully crafted to capitalize on
prevailing business opportunities. Casadesus-Masanell and Ricart (2010) proposed that a BM
represents a collection of managerial decisions governing an organization's operations,
including aspects including compensation practices, procurement contracts, and resource
utilization. These choices lead to specific outcomes, including cost efficiency and a culture of
resourcefulness, thereby defining the inherent "logic of the firm." Despite their significance,
organizationally oriented views on BM were overshadowed by other dominant currents in the
scholarly discourse during the period under consideration (Casadesus-Masanell & Ricart, 2010).

Thirdly, from a strategy-oriented standpoint: From 2002 on, a noticeable shift occurred in
the academic literature, with an increasing number of publications adopting a strategy-oriented
approach to studying BM. Scholars within the realm of strategic analysis perceive the BM as a
distinct operational construct that aligns with demand positioning. It emphasizes that the BM

integrates operational, profit, and strategic positioning models (Zott et al., 2011). One study
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views the BM as a fundamental core logic and strategic decision-making framework that
encapsulates an organization's value creation and acquisition within the broader value network
(Shafer et al., 2005). The scholar conducted the initial research on how the power structure
influences the decision-making process for channel selection and pricing (X. Chen & Wang,
2015). While some argue against simplistically categorizing the BM solely as a strategy, they
acknowledge that the value proposition embedded within the BM manifests the enterprise's
strategic vision and direction (Magretta, 2002). The emphasis on strategy in relation to firms'
performance and value creation highlights the dynamic interplay among elements or
components within BM (Casadesus-Masanell & Ricart, 2010). Notably, they analyzed the case
of Ryanair and identified liberalization, internationalization, and advancements in internet
technology as drivers of BMI (Casadesus-Masanell & Ricart, 2010). Their analysis extended
beyond technology-driven forms of BMI, recognizing the emergence of socially oriented
enterprises targeting the base of the pyramid segment. This strategic orientation and its
influence on macromanagement research have been evident in recent literature (Spieth et al.,
2014).

Additionally, from a management practice standpoint, the BM canvas (BMC), a popular
framework developed by Osterwalder and Pigneur (2010), contributes significantly to enabling
the design and communication of BM. In the realm of BM design, various representation
frameworks have been proposed to capture the strategic and organizational structure of a firm,
as well as its value creation processes (Osterwalder & Pigneur, 2010). One prominent
framework in this regard is the BMC, introduced by Osterwalder and Pigneur (2010). The BMC
stands out for its lean and agile structure, making it well-suited for SMEs given their inherent
attributes (Cosenz & Noto, 2018). It offers a standardized method for designing BM, presenting
the company model and its framework for generating revenue in a lean, flexible, and meaningful
way (Osterwalder & Pigneur, 2010). Comprising nine building blocks that capture critical
elements of a BM, the BMC is widely regarded as an effective tool for describing various
organizations (Osterwalder & Pigneur, 2010). The qualitative nature of the BMC overlooks the
quantification of causal relationships among BM elements, impeding a comprehensive
understanding of business operations and the ability to experiment with potential outcomes
arising from BMI (Cosenz & Noto, 2018). Wrigley and Straker (2016) further emphasize the
need for novel insights, rapid experimentation, and evolutionary learning in uncertain and fast-
paced environments, which are crucial for designing BM. Considering the strengths of the BMC,
it is essential for SMEs to leverage their inherent adaptability and the ability to respond to

contextualized modifications using a sophisticated lean BM design method. This method
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enables the introduction and experimentation of interventions oriented toward innovation as a
strategic ability for securing advantages in competition (Andries et al., 2013). By augmenting
the BMC with such capabilities, SMESs can better navigate the complexities of their operating
environment and enhance their BM design process accordingly.

By delineating BM research from these distinct perspectives, scholars and practitioners can
explore the multifaceted nature of BM comprehensively. Each perspective provides valuable
insights into different aspects of BM, enabling a deeper understanding of how organizations
create value, achieve competitive advantage, and adapt to the dynamic business environment.
This categorization facilitates targeted investigations, allowing researchers to explore specific
dimensions of BM while considering their interrelatedness and overall implications for business

performance and success.
2.1.2 Conception of BMI

The notion of BMI has attracted considerable interest from both industry professionals and
scholars in the micro-management research field (Foss & Saebi, 2016). It has emerged as a
viable strategy for organizations to adapt to evolving sources of value generation in dynamic
environmental conditions (Pohle & Chapman, 2006). This approach recognizes the importance
of identifying and leveraging new opportunities arising from shifts in the business landscape.
By proactively reconfiguring their BM, firms can align their operations, resources, and value
propositions to address the challenges posed by high environmental volatility, ensuring long-
term sustainability and growth (Pohle & Chapman, 2006).

In recent decades, advancements in technology have transformed the business landscape,
leading to notable innovations in various dimensions of the BM (Hock-Doepgen et al., 2021).
These innovations include the emergence of e-commerce platforms and new marketplaces that
facilitate value offerings. In response to these changes and the need for improved BM that
incorporates innovation, the concept of BMI has gained prominence (Kraus et al., 2020). BMI
has become a focal point within the broader field of innovation, focusing on the execution of
innovative practices and the reconfiguration of fundamental elements within a firm's BM (Foss
& Saebi, 2016; Hock-Doepgen et al., 2021).

While earlier studies have predominantly concentrated on developing coherence within the
BM, examining case examples, or investigating performance implications (Hock-Doepgen et
al., 2021), recent studies have begun to explore internal capabilities that enable proactive
changes in the BM. The understanding of a firm's BM revolves around three major aspects:

value generation, proposition, and acquisition (Baden-Fuller & Haefliger, 2013). The aspect of
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value generation encompasses the methods and mechanisms through which firms generate
value throughout the value network, utilizing inside and outside abilities and resources
(Achtenhagen et al., 2013). The value proposition aspect involves the set of methods provided
to buyers as well as their behavior presented (M. W. Johnson et al., 2008). Lastly, value
acquisition focuses on translating value propositions into revenue streams to achieve
sustainable profitability (Teece, 2010).

Though there is increasing interest in BMI, there is a need for more comprehensive and
dynamic research approaches that explore internal capabilities and proactive management of
BM changes (Hock-Doepgen et al., 2021). The literature has often exhibited a descriptive nature,
emphasizing coherence, retrospective case examples, or performance implications, and more
recent studies aim to address this gap by investigating the drivers and enablers of proactive BMI
(Hock-Doepgen et al., 2021). By understanding the mechanisms and capabilities that underpin
successful BMI, organizations can navigate the evolving business landscape and achieve
sustained competitive advantage.

The subsequent sections aim to provide an overview of BMI by examining its definitions,

mechanisms, recent research emergence, and research streams in this domain.
2.1.2.1 Definition of BMI

Definitions of BMI encompass various perspectives and conceptualizations put forth by
scholars and practitioners, highlighting its dynamic nature. This lack of consensus is primarily
due to the diverse range of BMI categories and descriptions found in the existing documents,
highlighting the need for further investigation and clarification (Bashir & Verma, 2019). The
following are typical definitions:

D. W. Mitchell and Bruckner Coles (2004) suggest BMI is an improvement over current
BM with novel ones that offer previously unavailable products or services. Markides (2006)
describes BMI as the identification of completely uniqgue BM within established businesses.
Spieth et al. (2014) view BMI as the rearranging of activities within an existing BM, targeting
new product or service markets. Aspara et al. (2010) characterize BMI as actions aimed at
creating and generating new value by posing particular challenges to the industry, roles, and
relationships in specific area marketplaces. Gambardella and McGahan (2010) suggest that
BMI takes place when a company selects a new method of looking to promote its core resources.
Yunus et al. (2010) define BMI as the generation of new profit sources through the
identification of novel combinations of value propositions and value constellations. Sorescu et

al. (2011) describe BMI as a transformation that extends beyond existing practices in one or

30



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

several aspects of a retailing BM, including structure, actions, and administration, thus
reshaping the retailer's approach to creating and capturing value. Amit and Zott (2012) propose
BMI as the innovation of a BM through the redefinition of properties (adding new activities),
architecture (altering activity linkages), and managerial approach (changing the parties
involved in operation). Bucherer et al. (2012) define BMI as a deliberate technique that modifies
the essential components and business logic of a firm. Abdelkafi et al. (2013) state that a BMI
occurs when a firm makes not less than one change or improvement dimension of value. Aspara
et al. (2013) describe company BM evolution as a shift in the logic of value perception creation
among a corporation's portfolio of businesses over time. Berglund and Sandstrdn (2013)
consider BMI to be the launch of a new BM with the goal of adding value commercially.
Casadesus-Masanell and Zhu (2013) view BMI as the pursuit of novel logics for the company
and novel ways to generate revenue and define value propositions for those involved. Khanagha
et al. (2014) suggest that activities related to BMI can span from minor adjustments in
individual elements of BM to the implementation of parallel models or even disruptive changes
that replace the current model with a fundamentally distinct one. Foss and Saebi (2016) suggest
BMI as deliberate, substantial alterations to critical components of a company's BM or the
framework connecting these components. Schaller and Vatananan-Thesenvitz (2019)
conceptualize BM as the logic of a company, with a focus on value generation, delivery, and
retention centered around the customer value proposition. Clauss et al. (2020), and Clauss and
Kesting (2017) view BM as an architecture comprising three interconnected core components:
value proposition, value generation, and value acquisition.

These various definitions contribute to a comprehensive understanding of BMI and its

ramifications for companies aiming to innovate and improve their BM.
2.1.2.2 The mechanisms of BMI

Through a comprehensive examination of prominent scholarly works in the field, Loon and
Quan (2021) have discerned six distinct mechanisms that are exclusive to the phenomenon of
BMI. The six mechanisms include external cognitive processes, a holistic systems outlook,
flexible ambidexterity, modularization for restructuring and adaptation, the application of
paradoxical problem-solving approaches, and the formation of cooperative mutuality alliances
(Loon & Quan, 2021). By identifying these unique mechanisms, the research brings to light the
multifaceted nature of BMI and its underlying processes. For identifying the fundamental
questions of BMI, which are why and how BMI occurs (Cloutier & Langley, 2020), the six

distinct mechanisms provided one explanation.
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Among the various mechanisms driving BMI, dynamic ambidexterity stands out as a
crucial factor in maintaining firm performance during periods of change. This capability allows
firms to leverage near-term earnings generated by the current BM to facilitate the medium-term
growth of new BMI initiatives (Wei et al., 2014). Additionally, they emphasize the significance
of addressing contradictions, which is often overlooked as a key success factor. Using
paradoxical problem-solving approaches, companies can effectively navigate ambiguity,
tensions, and contradictions, thus facilitating the implementation and impact of radical and
innovative BM (Ricciardi et al., 2016). By adopting a paradoxical mindset and employing
strategies that embrace conflicting elements, firms can achieve breakthroughs in their BMI
efforts.

2.1.2.3 Newly research emergence

Over the past few years, there has been an increasing acknowledgment of the concept of BMI
as well as its ability to offer perceptions on the evolution of BM in specific industries and
specific micro-level characteristics.

First, scholars have started directing their attention towards investigating BMI in various
sectors, including the newspaper industry (Karimi & Walter, 2016), the video game industry
(Lantano et al., 2022), and the medical industry (Oderanti et al., 2021). By focusing on specific
industries, researchers can acquire a deeper comprehension of the intricacies and nuances
associated with BMI, enabling them to provide more targeted and context-specific
recommendations for practitioners.

Second, scholars have started shifting their focus to more specific micro-level
characteristics, including the age and scale of enterprises, to analyze different types of BMI
more effectively. For instance, Trapp et al. (2018) examined the process of BMI in both
established companies and start-ups, using enterprise age as a classification criterion. Amit and
Zott (2020) conducted a detailed analysis of the obstacles and countermeasures faced during
the implementation of BMI. Moreover, enterprise size is recognized as a key variable
influencing BMI. MUler et al. (2021) found that in the era of Industry 4.0, SMEs should focus
on the novelty aspect of BMI, while large enterprises should emphasize the exploration of cross-
functional and cross-border potential. Some studies have specifically focused on SMEs to
investigate their unique BMI process. Cosenz and Bivona (2021) discussed the alignment
between dynamic BM construction methods and the characteristics of SMEs, using real
enterprise cases to explore how innovative BM can be designed as lean strategy tools. Ferreras-

Méndez et al. (2021) analyzed the specific processes and considerations involved in BMI for
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SMEs and highlighted the intermediary role played by BMI between entrepreneurial orientation

and new product development performance.
2.1.2.4 Research streams on BMI

The research stream on BMI encompasses a wide range of research concentrated on recognizing
and advancing the field of BMI. The research stream aims to explore various aspects of BMI,
including its conceptualization, processes, outcomes, and implications for organizations. The
BMI research stream plays a vital role in advancing the field by providing insights, frameworks,
and practical implications for organizations seeking to innovate and adapt their BM in dynamic
and competitive environments. Foss and Saebi (2016) offer an extensive overview of the
research landscape on BMI. Drawing from a multitude of studies, they identify and categorize
four distinct research streams within the field. The four research streams for BMI are below:

(1) The first stream focuses on the conceptualization and classification of BMI, aiming to
establish a clear understanding of its fundamental nature and components. This research stream
centers on the exploration and elucidation of the phenomenon of BMI. Scholars strive to
provide clear definitions and conceptualizations of BMI, aiming to provide a strong basis for
understanding the concept (Amit & Zott, 2012; Teece, 2010). These efforts delve into crucial
aspects, including determining the essential definition of BMI and identifying the various
factors through which companies can develop their BM (Sorescu et al., 2011). This research
stream aims to create systematic frameworks and classification schemes. However, as
evidenced in the literature, multiple definitions exist, displaying significant variations and
occasional ambiguity (Foss & Saebi, 2016).

(2) The second stream explores BMI as a dynamic procedure, delving into the significance
of competencies, leadership, and education mechanisms in driving successful BMI initiatives.
Within this research stream, significant attention is placed on the crucial elements of
competencies, leadership, and education mechanisms that contribute to the achievement of
successful BMI. Scholars in this area highlight the dynamic nature of BMI by examining the
various stages involved in the process (Bocken & Geradts, 2020; De Reuver et al., 2013;
Frankenberger et al., 2013). Moreover, they emphasize the capacities of organizations and
processes necessary to assist this transformative journey (Achtenhagen et al., 2013; Demil &
Lecocq, 2010), as well as the significance of studying and experimenting (Andries et al., 2013).
Moreover, this stream also puts forth practical tools and frameworks that can aid practitioners
in effectively managing the BMI process (Evans & Johnson, 2013).

(3) The third stream investigates BMI as a result. The research stream examines the
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outcomes of organizational change, specifically the emergence of new and innovative BM that
are often contextualized within specific industries or markets. This stream delves into the
exploration of new BM in various sectors, including electric mobility (Abdelkafi et al., 2013),
tourism (Souto, 2015), and aviation (Schneider et al., 2013). Additionally, studies in this stream
focus on specific types of new BM, including those targeting low-income markets (S&chez &
Ricart, 2010) and service industries (Visnjic Kastalli & Van Looy, 2013). Interestingly, this
research section does not heavily rely on the conceptualization and classification discussions of
the first research stream. Instead, it primarily focuses on descriptive accounts of specific types
of BM changes, often claiming novelty without providing explicit criteria for evaluating such
claims. Research conducted by Zhang et al. (2021) employs a meta-analytic approach to
examine the connections among BMI, its precursors, and performance. This rigorous
examination incorporates a comprehensive collection of 87 empirical studies, comprising both
internal and external sources. By synthesizing the findings across these diverse studies, the
research aims to uncover causal links and effects within the realm of BMI. This meta-analysis
contributes to an enhanced insight into the factors that propel successful BMI and the
subsequent impact on firm performance.

(4) The fourth research stream within the field of BMI literature focuses on examining the
impacts of BMI on firm performance. Within this stream, two distinct approaches can be
identified. The first approach investigates the link between the process of BMI and its outcomes,
exploring whether innovative changes in the current BM led to exceptional outcome results.
For instance, studies by Aspara et al. (2010) and Giesen et al. (2007) assess the financial
performance effects of BMI in comparison to replication and find varying results. Aspara et al.
(2010) examine the financial outcome differences between BMI and imitation, while Giesen et
al. (2007) explore the impact of BMI aimed at industry disruption chains, income models, or
company limits on economic achievement. The second approach focuses on examining the
impacts of various forms of BM on performance. Researchers, including H. C. Huang et al.
(2013) and Zott and Amit (2007, 2008), investigate the connection between different types of
BM and performance. For example, Cucculelli and Bettinelli (2015) discover that companies
that modify their BM in a novel manner over time experience a beneficial impact on business
performance, particularly in the context of entrepreneurial firms.

Additionally, the process phase of BMI entails a series of interconnected activities,
including opportunity identification, idea generation, evaluation and selection, implementation,
and continuous monitoring and adaptation. Several scholars have conducted research to

understand the process of BMI, and their work can be divided into distinct stages. They have

34



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

provided valuable insights regarding different phases of BMI (Wirtz & Daiser, 2018). Teece
(2010) highlights the significance of strategic analysis and outlines four stages necessary for
achieving a sustainable BM. These stages involve market segmentation, creating tailored value
propositions for every section, creating mechanisms for value capture, and executing barriers
to imitation to deter imitation and disintermediation. Frankenberger et al. (2013) conducted a
study involving 14 cases to develop a framework for BMI. Their framework includes four
stages: commencement, brainstorming, integration, and execution. Wirtz and Daiser (2018)
provide a comprehensive examination of various BMI processes. They recognize seven general
process stages: evaluation, idea generation, viability assessment, prototype development,
deciding, execution, and continuity. Each item plays a crucial role in the overall BMI process.

2.1.3 Research BMI in SMEs context

The unique challenges encountered by SMEs in the realm of BMI stem from their constrained
resources and capabilities when compared to larger enterprises (Lopez-Nicolas et al., 2020).
Prior studies have investigated how limitations in resources, flexibility, and agility impact the
formulation, adoption, and adaptation of BMI in SMEs, underscoring the necessity to address
these challenges (Cosenz & Bivona, 2021; Ferreras-Méndez et al., 2021). This facilitates the
development of effective BMI strategies tailored to the distinctive attributes of SMEs (Pucci et
al., 2017). This paragraph focuses on this review of existing literature centered around BMI,

specifically in the background of SMEs.
2.1.3.1 Characteristics of the BM in SMEs

In SMEs, strategic planning is frequently casual and guided by the entrepreneur's knowledge
and gut feelings. BM in SMEs is implicit and emerges from the thinking patterns and mental
models of firm leaders. Formalizing and structuring BM within frameworks can simplify
entrepreneurial cognition, facilitate innovation, and provide practical tools for strategy design
(Bouwman, Heikkilg et al., 2018).

Understanding SMES' strategic capabilities, organizational structure, and size is vital for
effective BMI and value generation processes. SMEs often compete by specializing in specific
technical or handcrafted capabilities, which provide competitive advantages (Pucci et al., 2017).
These capabilities encompass various aspects, including products, markets, customers, pricing,
expenses, and production expertise (Cagliano et al., 2001). SMEs place significant emphasis on
various aspects, which include quality and fast delivery of their operations to achieve and

surpass customer prospects (Cagliano et al., 2001).
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In order to react to rivals and market changes, SMEs utilize flat organizational structures
featuring minimal management layers (S. Lee et al., 2010). While SMEs are flexible in adapting
to changes, they may lack resources and capabilities for innovation and expansion (S. Lee et
al., 2010). The size of a firm, whether SMEs or large, influences its approach to BMI and value
generation processes (Amit & Zott, 2012). Large firms face the challenge of reducing
organizational inertia, while SMEs need to enhance their cooperative capacity to overcome
resource limitations (Hockerts & Wistenhagen, 2010). SMEs can adapt their BM faster due to
closer managerial involvement, dynamic decision-making, and flexible organizational routines
(Widya-Hasuti et al., 2018), leading to the enhancement of strategic capabilities (Aguilar-
Fern&dez & Otegi-Olaso, 2018).

Competitive pressure plays a significant role in driving BMI, especially in growing
industries. In highly competitive environments, enterprises recognize the need for product
differentiation or a cost advantage through BMI to maintain a competitive edge (Anwar, 2018).
The degree of competition influences the impact of the connection between ownership and
owner-managers, as well as the extent of BMI (Velu & Jacob, 2016).

The traditional application of BM for strategic planning and innovation objectives can
provide valuable insights into the relevance of utilizing BM tools for SME expansion and
sustainability (Neely et al., 1995). However, SMEs face greater challenges due to market
competition and uncertainty, necessitating the adoption of supportive strategy tools (Cosenz &
Noto, 2018). An efficient approach to BM development and creativity within SMESs, combining
structured and flexible perspectives, can be effective (Balocco et al., 2019).

2.1.3.2 Research status of BMI in SMEs

Despite this recognition of the importance of SMEs in the economic landscape, there is not
enough research exploring the characteristics of BMI in SMEs (Filser et al., 2021). Several
scholars have highlighted a similar research gap (Bouwman et al., 2019; Mdler, 2019). As a
result, there is a growing trend in the existing studies to focus on BMI research, specifically in
the context of SMEs. A small portion of documents, approximately 6.25% (Filser et al., 2021),
directly contribute to this topic by examining digitalization, online courses, entrepreneurial
orientation and international performance, open innovation, and organizational agility, as well
as the drivers and outcomes of BMI (Mdler, 2019; Pucihar et al., 2019; Reuver et al., 2019).
Among these documents, a few studies conducted empirical studies to examine the theoretical
consequences of BMI on SMEs. Some studies focused on hypotheses found in foundational

academic works, including performance, experimentation, entrepreneurship, the environment,
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and technological innovation. However, open innovation as well as firm competencies, which
are based on distinct theories, were also explored. Approximately half of these investigations
addressed the research voids spotted by Foss and Saebi (2016), who advocated for additional
empirical studies and specific investigations into topics like open innovation.

The findings from these documents suggest that most hypotheses can be verified (Filser et
al., 2021). For instance, BMI was discovered to exhibit a positive effect on the operational
effectiveness of SMEs. However, there were a few exceptions. One study conducted on
Slovenian innovative businesses did not identify information technology as a pivotal instrument
for BMI, despite its prominence in the literature. Moreover, a pair of documents emphasized
the significance of acquiring and adapting BMI techniques for SME managers (Pucihar et al.,
2019). Consequently, Reuver et al. (2019) provided some online courses designed according to
6 principles to assist executives of SMEs in overcoming challenges and innovating their current
BM. These investigations illuminated the relationship between BMI and SMEs, suggesting
avenues for further research and providing observations for managers aiming to strengthen their

capacity for innovation.
2.1.3.3 Technological influences on BMI in SMEs

The interconnectivity facilitated by the IT system, often referred to as the Industrial 10T, has
triggered remarkable technological advancements across various domains, including science
and technology, production, logistics, and supply chain administration (Kagermann et al., 2013).
In China, strategic initiatives like online extra have integrated current IT application trends like
cloud computing to propel state-of-the-art manufacturing capabilities (Kang et al., 2016; MUler
et al., 2018). Likewise, South Korea has introduced the production innovation 3.0 strategic
approach to similarly embrace and leverage technological advancements (Kang et al., 2016;
Mler et al., 2018). These initiatives underscore the pivotal function that technology performs
in reshaping the industrial landscape and driving economic growth.

Digital transformation is revolutionizing how SMEs generate and seize value (Bharadwaj
et al., 2013; Lucas Henry C. et al., 2013). This transformation, driven by factors like social
media, big data, and information technology, affects customer interactions, service delivery,
and IT integration for SMEs (Loebbecke & Picot, 2015). To adapt to digital transformation,
SMEs must go beyond optimizing internal processes or adopting new technologies and instead
fundamentally change their BM (Loebbecke & Picot, 2015). The abundance of digitalization
opportunities requires SMEs to reassess their current BM and strategies to identify new avenues
for growth and innovation (Arnold et al., 2016).
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Although most research on BMI focuses on large companies, it is crucial to understand how
digitalization impacts SMEs' BM (Bouwman et al., 2019). However, due to the variety of SMEs
regarding industry, size, maturity phase, and ownership, generalizing findings is challenging
(Bouwman et al., 2019). Research on BMI in SMEs is limited, primarily qualitative, and lacks
a focus on the influence of digitalization on their BM (Heikkil&et al., 2018). Furthermore,
quantitative studies on this topic primarily fall within the strategic and innovation management
domains (Gruber, 2019). Factors including SMEs' specific focus, limited resources, gradual
adoption approach, and financial constraints slow down digital transformation in SMEs (Gruber,
2019). Mdler et al. (2018), continuing the thread of empirical research on technology's
influence on BM, adopt a multiple case study approach and provide perspectives into the diverse
ways emerging technologies lead to the creation, capture, and offering of value in the context
of SMEs. By analyzing a range of real-world cases, the research seeks to illuminate the
multifaceted impacts of technological advancements on BMI.

In conclusion, understanding this impact of technology on SMEs' BM, their unique
characteristics, and the role of competition can guide effective BMI and value generation
processes. Adopting a supportive approach, such as BMI, can help SMEs navigate the

challenges and uncertainties of the market and enhance their competitive advantages.

2.2 Antecedents of BMI

From a theoretical and literature review perspective, Foss and Saebi (2016) revealed significant
challenges in identifying internal and external antecedents. Both internal and external aspects
of enterprises have been extensively explored to identify the driving factors of BMI,
encompassing factors including economic crises, technological changes, and managers'
cognitive thinking (Snihur et al., 2021). The scholars have highlighted the impact of industry
life cycles, shifting demographics, and regulatory oversight on BMI (Sabatier et al., 2012).
For internal factors, Bashir and Verma (2019) have provided insights into the importance
of organizational structure, culture, inertia, and leadership in driving BMI. In their next-step
research, Bashir et al. (2020) separate antecedents into three main themes that are related to the
triggers, enablers, and barriers of BMI. Bhatti et al. (2021) seek to examine the influence of
aptitude for absorbing information, operational flexibility, and executive-level mindfulness on
the BMI, given their inherent contributions to organizational transformations in BM. Through
a rigorous analysis of these antecedents, a comprehensive understanding of how aptitude for

absorbing information, operational flexibility, and executive-level mindfulness shape and drive
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the BMI can be attained (Bhatti et al., 2021).

For external factors, Foss and Saebi (2016) proposed that they could include environmental
factors, new technology, and competition. First, Rakesh Kumar et al. (2018) empirical results
bring about a nuanced comprehension of the complex interplay between environmental factors,
BMI characteristics, and organizational performance. The influence of environmental
dynamism was observed to exhibit a positive moderated impact on the association between
BMI novelty and SMEs outcomes, whereas it demonstrated a negative moderated impact on the
link between BMI efficiency and SMEs outcomes, also indicating that environmental
munificence did not moderate the connection between BMI and SMEs outcomes (Rakesh
Kumar et al., 2018). Second, Dymitrowski and Mielcarek (2021) highlight the positive
relationship between BMI driven by new technologies and the attainment of a competitive edge
within the marketplace. By leveraging emerging technological advancements, companies are
able to enhance their value proposition, optimize operational efficiency, and differentiate
themselves from competitors (Dymitrowski & Mielcarek, 2021). Third, another study shows
that competition within the industry has been identified as a key external driver of BMI (M. W.
Johnson et al., 2008).

From an empirical research overview perspective in their meta-analysis research, Zhang et
al. (2021) summarized a total of 87 empirical studies, including 45 for external and 42 for
internal antecedents, and 42 examined relationships from BMI to FMP. Zhang et al. (2021)
categorized external variables as market opportunities, environmental variables, value networks,
and technological advancements, all of which play a crucial function in driving BMI. As
opposed to that, Zhang et al. (2021) categorized internal variables as cognitive management,
internally available assets and capacities, and organizational properties.

This section reviews related empirical studies that contribute to our comprehension of the
factors that precede BMI, including both elements influencing both the inside and outside BMI,
and offers a thorough review of the predecessors of BMI. A detailed description of the
predecessors of BMI can be found in chapters 2.2.1 for internal antecedents and 2.2.2 for

external antecedents.
2.2.1 Internal Antecedents

For internal antecedents that impact BMI, we reviewed several empirical studies that have
explored each factor: Yang et al. (2020) delved into RMO and PMO; Clauss et al. (2019)
examined strategic agility encompassing strategic responsiveness, unified leadership, and fluid

allocation of resources; Kump et al. (2019) investigated DC focusing on sensing, seizing, and

39



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

transforming; Cegarra-Navarro et al. (2016) analyzed organizational agility; Additionally,
Pucihar et al. (2019) highlighted enterprise innovativeness as a crucial antecedent, finding a
direct positive effect on BMI. The detailed literature review is as follows: chapter 2.2.1.1 for
market orientations; chapter 2.2.1.2 for strategic agility; chapter 2.2.1.3 for dynamic capabilities;

chapter 2.2.1.4 for organizational agility; and chapter 2.2.1.5 for innovativeness.
2.2.1.1 Market orientations

Characterizing BM in the background of SMEs, Randhawa et al. (2021) distinguish between
market-driving, market-driven, and ambidextrous models. Randhawa et al. (2021) highlight the
DC processes required to shift a BM from market-driving to market-driven and eventually
achieve an ambidextrous market orientation. Zott and Amit (2008) find that BM is centered
around novelty. When coupled with goods market goals that prioritize distinction, cost
reduction, or entering the market early, these capabilities can improve the company’s outcome.
When enterprises from developed countries enter developing markets, it is crucial to consider
the similarities and differences in the needs of multi-level consumers (Sinkovics et al., 2014).
The COVID-19 epidemic has also resulted in the evolution of consumer needs and the
emergence of new BM (Markovic et al., 2021). Amit and Zott (2020) stress that when partners
engage in technological advancements, or BMI, the focal enterprise must adapt its value
proposition and BM to maintain the stability of the cooperative network. The characteristics of
market orientation and the similarities and differences between RMO and PMO descriptions
are as follows:

(1) Common ground for RMO and PMO: Market orientation (MO) includes both RMO and
PMO. RMO refers to a company's capacity to react effectively to customer needs and market
changes, while PMO focuses on a firm's proactive efforts to shape and create market
opportunities (Jaworski & Kohli, 1993; Slater & Narver, 1994).

RMO emphasizes the company's capacity to gather and respond to customer feedback as
well as market information (Lamore et al., 2013). It involves being customer-focused and
adaptive, continuously monitoring customer needs and preferences, and aligning the firm's
strategies and actions accordingly. RMO involves listening to customers, understanding their
requirements, and tailoring products, services, and marketing efforts to meet their expectations.
This orientation helps firms be responsive to changes in the market and maintain strong
customer relationships.

Proactive market orientation (PMQ), on the other hand, involves a forward-thinking and

proactive approach to identifying and creating market opportunities (Lamore et al., 2013). It
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focuses on actively seeking out new customer needs, market trends, and emerging technologies.
Proactive firms engage in market research, trend analysis, and innovation activities to
proactively shape and create market demand. They are willing to take risks, explore new
possibilities, and lead market changes rather than simply responding to them.

(2) Different for RMO and PMO: advanced research in the MO literature has unpacked it
into two distinct aspects: RMO and PMO (Yang et al., 2020). RMO enables companies to
comprehend stated unfulfilled requirements, while PMO assists businesses in uncovering
potential unfulfilled demands (Narver et al., 2004). These aspects vary in their focus on strategic
questions and solutions (Lamore et al., 2013).

Firstly, RMO and PMO vary in their focus on a client's requirements. RMO gives more
attention to existing customers as well as threats and possibilities in the current market segment.
(Lamore et al., 2013). It focuses on addressing the requirements of current customers as well as
staying attuned to the current market landscape. On the other hand, PMO with a future-oriented
perspective focus more on aspects like upcoming competition and emerging market potential
(Lamore et al., 2013). PMO seeks to identify emerging market trends and anticipate future
customer needs.

Secondly, RMO and PMO differ regarding the pattern of resource distribution for
addressing customer requirements. RMO encourages firms to adapt their existing BM to better
serve existing customers. It involves refining and optimizing existing products, services, and
customer experiences based on feedback and insights from current buyers. In contrast,
companies with a PMO strive to distribute additional resources to strategic initiatives beyond
their current market segment. PMO encourages firms to engage in exploratory activities,
experiments, and discoveries to facilitate innovation and identify new growth opportunities
(Yannopoulos et al., 2012).

(3) Overall, both RMO and PMO are important for firms to succeed in competitive markets.
By combining RMO and PMO, firms can effectively address current customer needs while also
anticipating and shaping future market trends and opportunities. This distinction between RMO
and PMO highlights their unigue roles in client-centricity as well as future market exploration.
RMO emphasizes the importance of understanding and addressing current customer needs
effectively, while PMO focuses on being forward-thinking and seeking out new market
opportunities (Yang et al., 2020). Both RMO and PMO are valuable for firms to maintain
competitiveness and drive innovation in dynamic market environments. Yang et al. (2020)

suggest which RMO and PMO positively impact BMI.
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2.2.1.2 Strategics agility

Strategic agility has a significant impact on BMI, allowing firms to adapt and transform
continuously while maintaining flexibility and efficiency (Clauss et al., 2019). It is
characterized by a company's capacity to rejuvenate itself and implement changes within its
product, process, and service structures without compromising efficiency (Doz & Kosonen,
2010). The successful progression of BMI relies on managers' comprehensive understanding,
as their predictive abilities, integrative capacities, and absorptive capabilities shape the design
and implementation processes (Amit & Zott, 2020).

Strategic agility empowers organizations to aggressively transform their internal systems
as a deliberate part of their strategy (Teece et al., 1997). It empowers the company to participate
in initiatives for renewing itself and a strategic shift independent of external circumstance
alterations; its proactive nature distinguishes strategic agility (Doz & Kosonen, 2010). Strategic
agility enables firms to navigate the complexities of BMI by facilitating rapid changes and
maintaining momentum (Clauss et al., 2019). It empowers firms to proactively shape their BM
and drive strategic change without being solely reactive to external forces. In the realm of BM,
strategic agility is considered essential for transforming and renewing BM. Doz and Kosonen
(2010) identified three key abilities that underlie the groundwork for strategic agility: STS, SLD,
and SRF. Detail as below:

(1) Strategic sensitivity involves the capability to perceive and analyze modifications and
trends in business circumstances. Strategic sensitivity is a crucial aspect of strategic agility,
representing a firm's ability to comprehend circumstances, anticipate future threats and
opportunities, and maintain a heightened awareness of strategic developments (Doz & Kosonen,
2010). It involves practices including scenario planning, forecasting, critically evaluating the
current BM, and seeking external perspectives.

(2) Leadership unity refers to the alignment and coordination of leadership actions and
decisions. Leadership unity emphasizes the need for managerial responsiveness and decisive
decision-making, supported by a cohesive top management team that minimizes individual
power struggles. In rapidly changing environments, timely and bold actions are essential,
requiring effective communication, alignment of roles, and a shared commitment to new and
risky projects (Doz & Kosonen, 2010). Drawing from a sample of eight Japanese manufacturing
SMEs, Colovic (2021) presents a theoretical framework that highlights two distinct patterns
concerning the relationship between CEO leadership style and BMI. Given their influential

position within the organization, the personal attributes, cognitive abilities, and behaviors of

42



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

enterprise executives play a pivotal role in initiating and implementing systematic changes
associated with BMI (Colovic, 2021). On one hand, managers may employ continuous
analogical reasoning and concept combination during the decision-making process (Martins et
al., 2015), analyze the current situation, leverage past experiences to identify potential
opportunities, overcome organizational inertia (Chesbrough, 2010), and drive proactive or
reactive BMI. Through a thorough examination of 111 new firms that introduced online
transaction systems (representing BMIs) in the US and European bond markets between 1995
and 2004, it was revealed that the involvement of entrepreneurial executives has a positive
impact on innovation, particularly in markets with lower levels of competition (Velu & Jacob,
2016).

(3) Resource fluidity entails the effective allocation and reallocation of resources to support
strategic initiatives. Resource fluidity speaks of the capability of reconfiguring as well as
restructuring assets, wisdom, and abilities to enable the creation of new value propositions (Doz
& Kosonen, 2010). It involves the ability to restructure operational capabilities in the short term
and enhance the flexibility of the capacities of structures by decoupling, as well as restructuring
roles and responsibilities significantly ingrained in the organizational structure (Doz &
Kosonen, 2010). Resource fluidity enables the exploration of novel pairings of resources and
enables real shifts within the facets of the BM.

As some examples in the following: Clauss et al. (2019) identify BMI as a significant
mediating mechanism through which STA influences a company’s efficiency. Evidence from
432 German electronics companies enhances our understanding of STA in BMI by examining
the connections between the dimensions of STA (STS, SLD, and SRF) and different dimensions
of BMI. Additionally, in a comprehensive longitudinal multiple-case study, Snihur and Zott
(2020) identified three practices through which entrepreneurs’ mental models and actions
influence BMI: searching across industries, utilizing advanced system analysis, and employing
robust centralization of make-choice. These practices highlight the ways in which entrepreneurs
play a significant role in driving and shaping BMI. Svejenova et al. (2010) conducted an
exploration of individual BM, investigating how the individuals use a variety of strategies,
organizational ideas, and tools to generate and seize value while following their interests and

goals.
2.2.1.3 Dynamic capabilities

Ever since the term DC was introduced by Teece et al. (1997), it has become a significant

concept in management scholarship, with the capacity to assimilate, construct, and adapt
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abilities both inside and outside the company to tackle swiftly evolving circumstances (Teece
et al., 1997; Wilden et al., 2016). Another study suggests employing dynamic flexibility as a
valuable capability for addressing the longitudinal aspects of strategic entrepreneurship (Renato
& Naguib, 2016). DC are responsible for modifying a company's current resource pool
intentionally and in alignment using strategy suppositions, leading to the creation of a fresh
collection or arrangement of company assets (Ambrosini & Bowman, 2009). A theoretical
foundation for assessing this aggressive BMI procedure has been made available by the
dynamic capacity architecture (Foss & Saebi, 2018; Teece, 2018). DC, as opposed to
conventional abilities, are in charge of identifying creative possibilities, capturing them, and
modifying the firm's BM (Teece et al., 1997; Teece, 2018).

Teece (2007) further refined the idea of DC by introducing the generic capacities of
detecting, seizing, and changing, which should align tightly into an organization's strategy
(Teece, 2014). Firstly, sensing encompasses various aspects, including identifying, developing,
codeveloping, and assessing the relationship between technical possibilities and client
requirements (Teece, 2014). Sensing relates to the capacity of a company to continually
evaluate surrounding conditions (Makkonen et al., 2014; Teece, 2014). Secondly, seizing
involves mobilizing assets to take advantage of possibilities, meet requirements, and create
value (Teece, 2014). Seizing involves creating and choosing business chances that align with
the company's surroundings, strengths, and shortcomings (Teece, 2007). Thirdly, transforming,
on the other hand, refers to the ongoing renewal of the firm (Teece, 2014). Transforming, as
described by Teece (2007), encompasses maximizing, integrating, safeguarding, and
restructuring the invisible and physical assets of the business enterprise to avoid path
dependencies and inertia.

Differentiating dynamic capabilities from ordinary capabilities, dynamic capabilities
expand, alter, and develop custom abilities rather than solely generating value for a firm (Teece,
2014). While dynamic capabilities can help in creating an edge over rivals, they alone are
insufficient for long-term business efficiency (Schilke et al., 2018). Various theoretical debates
have occurred within the field, particularly between the streams of study based on Teece et al.
(1997) definition as well as those relying on Eisenhardt and Martin (2000) view (Wilden et al.,
2016). However, these perspectives can be combined under certain circumstances, leading to
conceptual convergence in the field (Schilke et al., 2018).

For the measurement of DC, researchers need to specify which perspective they adopt. The
Teece et al. (1997) method offers a broad and general conceptualization, focusing on the

capacity of the company to integrate, construct, and restructure competences and specifying
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generic micro-foundations (Augier & Teece, 2007; Teece et al., 1997). In contrast, another
piece of research provides examples of specific routines and abilities associated with dynamic
capabilities, including procedures for assigning resources and creating new goods (Eisenhardt
& Martin, 2000). In this scale development study, Teece et al. (1997) conceptualization was
chosen to measure the general dynamic capabilities of a firm, as it encompasses sensing, seizing,
and transforming capacities without being tied to specific functional domains (Schilke et al.,
2018). Reliance on the Teece et al. (1997) perspective for scale development is justified both
theoretically, as it captures general dynamic capabilities, and practically, given its widespread
use in empirical studies (Schilke et al., 2018).

To address the lack of a scale used for evaluating DC, Kump et al. (2019) formulated a 14-
item instrument depending on Teece (2007) dynamic capability framework. The scale aims to
evaluate the sensing, seizing, and transforming abilities of firms. The developed scale
demonstrates good credibility and dependability, and it serves as a robust predictor for
inventiveness and company achievement (Kump et al., 2019).

According to an empirical study on dynamic capability, Heider et al. (2021) carried out an
investigation on SMEs in Germany (n = 285) to examine the connection between BMI and DC.
The findings highlight the importance of specific dynamic capabilities for different aspects of
BMI. Medium-sized firms benefit from engaging with external stakeholders while maintaining
a balance between adaptability and effectiveness. It is proposed that small businesses

concentrate on changing their asset arrangements to accommodate BMI (Heider et al., 2021).
2.2.1.4 Organizational agility

Enterprises are influenced by various internal factors that can drive BMI; these factors
encompass organizational structure and management reform, changes in the profit model, and
adjustments in business scope and corporate mission (Demil & Lecocq, 2010; Hartmann et al.,
2013; Martins et al., 2015). Hartmann et al. (2013) conducted an analysis to help managers
comprehend the performance effects of BMI, considering factors including firm size, prior
experience, and the level of renewal strength. In the background of SMEs, H. C. Huang et al.
(2013) conducted empirical research involving 141 firms, and their findings reveal that
organizational inertia poses a significant hindrance to the implementation of BMI because
organizations often tend to cling to past successful experiences and practices, which can impede
their willingness to embrace innovation.

Organizational agility encompasses several key aspects that enable a company to react and

adjust effectively to modifications in its surroundings. It involves the rapid and innovative
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responses of the organization to deal with the difficulties and chances brought about by dynamic
business conditions. Organizational agility requires the close coordination and integration of
various elements within and outside the organization, including business processes,
stakeholders, and environmental factors (Van Oosterhout et al., 2006). This coordination
facilitates the organization's capacity to react promptly and purposefully to constantly evolving
situations.

One important dimension of organizational agility is the management of knowledge.
Knowledge plays a critical role in helping organizations navigate and cope with inconsistency
and uncertainty in market conditions (Van Oosterhout et al., 2006). A study showing the link
between the sharing of knowledge initiatives and innovative actions is even more robust (De
Clercg & Pereira, 2020). This involves effectively developing and utilizing the organization's
wisdom frameworks for effective competition in changing and uncertain environments. By
leveraging their wisdom assets, organizations can enhance their understanding of the market,
identify emerging trends and opportunities, and make informed decisions to adapt their
strategies and operations accordingly.

The connection between organizational agility and performance has garnered considerable
attention in the documents. Organizational agility has been found to positively impact
organizational performance outcomes. It enables organizations to react to changing
circumstances with intention, leading to improved performance (Alegre & Sard, 2015; Shahrabi,
2012). By embracing agility, organizations can enhance their responsiveness, customer focus,
and adaptability, which in turn can assist in the innovation and delivery of high-quality products
that meet evolving clients' demands as well as preferences.

For example, Cegarra-Navarro et al. (2016) aim to investigate the connection between
organizational agility and a company’s performance and employ the PLS-SEM approach to
examine these relationships empirically. The empirical findings underscore the significance of
effectively applying knowledge within organizations and highlight organizational agility's
mediation role in translating wisdom application into improved enterprise performance
(Cegarra-Navarro et al., 2016). The assessment of organizational agility is grounded in items
adapted from the work of Lu and Ramamurthy (2011). The selected items capture the
company's ability to effectively manage as well as adapt to modifications originating from
commercial circumstances. By employing quick and creative solutions, organizations can
proactively address emerging challenges, seize new opportunities, and maintain a competitive

edge in the marketplace.
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2.2.1.5 Innovativeness

(Drucker, 1995) was among the early proponents who emphasized the significance of
innovativeness, highlighting its insufficient attention in organizational research. While a
considerable body of bolstered business innovation capacity can be discovered in the research
on innovativeness (Rogers, 2014), scholars argue that innovation is essential for firms to thrive
in a tumultuous situation (J. D. Johnson et al., 1997).

Hurt et al. (1977) define innovativeness as the extent to which a person, compared to others
in the societal structure, is an early adopter of a novel concept. However, this description
primarily prioritizes the person rather than the organization itself. In contrast, Hurley and Hult
(1998) describe corporate innovation from a collective viewpoint, considering it a facet of an
organization's culture characterized by receptivity to new concepts.

The conceptualization of company innovation can be approached from two perspectives.
Firstly, it can be viewed as a psychosocial factor, reflecting the speed of innovation adoption
by the company. Secondly, it can be seen as the adaptability of the entity (Hurt et al., 1977).

Overall, Drucker's early insights, combined with the literature on innovation diffusion,
emphasize the importance of innovativeness for firms to survive in dynamic environments.
Different perspectives on innovativeness, whether focusing on individuals or organizations,
contribute to understanding the role of firm culture and behavioral factors in driving innovation.

Empirical research has consistently shown a positive association between firm
innovativeness and various measurements of firm achievement, together with profit growth,
sales growth, market proportion, and return on investment. Calantone et al. (2004) discovered
a positive association between firm innovativeness and enterprise performance. Their study
provides evidence that firms with a greater level of innovation tend to achieve better
performance outcomes.

The findings of Pucihar et al. (2019) show that both business innovativeness and the
situation positively impact the extent of BMI practices within entities. Pucihar et al. (2019)
suggest that firms that exhibit higher levels of innovativeness, along with a favorable business

environment, are more likely to engage in BMI initiatives.
2.2.2 External antecedents

The primary focus of this thesis lies on market turbulence, technological turbulence, and
technological openness as external antecedents. Here is the overall conception of these external

antecedents.
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(1) According to Jaworski and Kohli (1993), market turbulence (MKT) and technological
turbulence (TCT), which belong to environmental turbulence (EMT), act as moderators in the
correlation between antecedents and enterprise performance. EMT refers to the unpredictable
nature and economic uncertainty of the industrial situation (Haleblian & Finkelstein, 1993). It
encompasses factors including market turbulence, representing the size and unpredictable
nature of shifts and fluctuations in market conditions, and competitive intensity, reflecting the
level of competition faced by firms (Brown & Eisenhardt, 2003; Chong et al., 2016). For
example, research can confirm existing theories and highlight that there is much room for
improvement in connecting government actions with entrepreneurial development (Pereira &
Maia, 2019). Technological turbulence captures the rapid changes and advancements in
technology affecting the industry (Chong et al., 2016).

In turbulent environments characterized by continuous innovation, challenges in product
differentiation, and rapid changes in customer preferences and technology (Chong et al., 2016;
Haleblian & Finkelstein, 1993), firms face constant pressure to respond quickly and adapt their
strategies. In such contexts, the BM becomes crucial for effectively responding to market
changes.

Through a firm's capability to detect shifts in stressful circumstances and rapidly deploy a
company's assets in turbulent environments, firms are better positioned to quickly react to
market shifts, anticipate future trends, and then adapt through the adoption of BMlIs (Clauss et
al., 2019). Moreover, as turbulent environments demand increased information processing,
firms can leverage their capabilities to profit from evolving market dynamics.

Hence, it is plausible to anticipate that the level of uncertainty in the conditions,
encompassing MKT, competitive intensity, and TCT, increases the strength of the correlation
between firm-level antecedents, including strategic adaptive capacity impacts on BMI
implementation (Clauss et al., 2019). This EMT creates an urgent mindset and challenges
companies to effectively use their strategic flexibility, adapt to their environments, and drive
innovation through the adoption of BMI.

Witschel et al. (2022) focused on examining the significance of DC, organizational factors,
and EMT in the context of BMI within manufacturing firms and revealed that environmental
turbulence has a direct effect on BMI degree within manufacturing firms. Witschel et al. (2022)
shed light on the significance of environmental turbulence as a critical factor impacting BMI
and highlighted that, in the context of digitalization, manufacturing firms face an increasingly
turbulent environment characterized by rapid changes, uncertainties, and disruptions.

(2) Technological innovation and BMI are closely intertwined and mutually influential
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(Rayna & Striukova, 2016). Neglecting BM evolution alongside technological revolutions can
hinder enterprise development. Recent technologies like artificial intelligence, virtual reality,
and blockchain have disrupted traditional processes, prompting enterprises to integrate them
into their BM (Bastug et al., 2017). Technological innovation's vital role in driving BMI has
been highlighted in various industries (Pateli & Giaglis, 2005). The interaction between BMI,
technological innovation, and product innovation significantly impacts enterprise performance.
Combining BMI and technological innovation improves long-term performance, although
short-term sacrifices may be necessary (Visnjic et al., 2016). BMI plays a crucial role in
commercializing new technologies and core products, surpassing the value of technology alone
(Chesbrough, 2007; Vidal & Mitchell, 2013). Start-ups benefit from BMI to leverage their
technologies, seek market opportunities, and stimulate new demand (Gambardella & McGahan,
2010).

Technology and BM interact, mutually reinforcing each other (Baden-Fuller & Haefliger,
2013). Technology's characteristics influence subsequent BMI and emphasize the need for
suitable BM to accompany technological advancements (M. W. Johnson & Lafley, 2010). BMI,
in turn, promotes the development of new technologies by enterprises. Specifically, internet
technology has driven BMI in e-commerce enterprises (Amit & Zott, 2001). Some research has
focused on analyzing BMI and format change in specific industries, including the newspaper
industry (Karimi & Walter, 2016), the video game industry (Lantano et al., 2022), and the
medical industry (Oderanti et al., 2021).

Overall, for external antecedents that impact BMI, we reviewed several empirical studies
that have explored each factor: Guo et al. (2020) explored technological openness as a
moderator, positively influencing the correlation between BMI and firm sales increases.
Jaworski and Kohli (1993) developed the scale for EMT: MKT, competitive intensity, and TCT,;
Clauss et al. (2019) adopted this scale to assess environmental turbulence as a variable within
their research framework. The detailed literature review is as follows: chapter 2.2.2.1 for market
turbulence, chapter 2.2.2.2 for technological turbulence, and chapter 2.2.2.3 for technological

openness.
2.2.2.1 Market turbulence

MKT refers to the rapid as well as unpredictable alterations in the demographics and flavors of
the customer base. It represents the dynamic nature of the market, where customer segments
shift and their preferences evolve at a fast pace (Jaworski & Kohli, 1993). Market turbulence,

defined as the instability and unpredictability of market conditions, was examined for its role
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in shaping the connection between service creativity and the quality of new products (K. H.
Chen et al., 2016).

K. H. Chen et al. (2016) engage in exploring the relationship between service innovation,
the abilities of linking marketplaces, MKT, and new product quality, aiming to understand how
market turbulence influences the impact of service development on fresh product quality and
how market-linking capabilities moderate this relationship. K. H. Chen et al. (2016) reveal that
the synergy between strong abilities to link markets and high MKT enhances the efficiency of
new product design and highlight that the highest new product performance occurs when there
is sophistication in service development, market connections, and MKT.

Senbeto and Hon (2020) focus on investigating the connection between MKT and service
innovation in the hospitality sector. The dynamic and unpredictable nature of the market,
characteristic of frequent alterations in consumer interests, competitive pressures, and rapid
technological innovation, poses challenges to the development and implementation of
innovative services. Hence, Senbeto and Hon (2020) indicated that MKT has a remarkable
adverse effect on service innovation in the hospitality industry.

One study focused on examining the correlation between ecosystem innovation, long-term
business success, and the moderator's position of MKT in emerging economies and revealed
that eco-innovation positively contributes to sustainable business performance in emerging
economies (Larbi-Siaw et al., 2022). In highly volatile market conditions, the positive impact
of eco-innovation on sustainable business performance was found to be diminished (Larbi-Siaw
etal., 2022).

2.2.2.2 Technological turbulence

TCT, which pertains to the speed at which technology is evolving, is proposed as the third
environmental factor to serve as a moderating component in the correlation between
marketplace focus and business achievement (Jaworski & Kohli, 1993). Guo et al. (2016)
included technological turbulence as a control variable, considering its influence on antecedents
to BMI.

Molina-Castillo et al. (2022) highlight that in environments characterized by high
technological turbulence, SMEs face challenges in adapting their BM to keep pace with
technological developments. Early entrants may have an advantage in terms of access to
resources, knowledge, and networks, enabling them to navigate and exploit technological
turbulence more effectively; late entrants may face greater challenges in catching up and

incorporating new technologies into their BM. Molina-Castillo et al. (2022) underscore the
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significance of technological turbulence in shaping SMEs' BMI performance; effectively
managing technological turbulence is essential for SMEs to remain competitive and enhance
their innovation capabilities in technologically driven markets. Technological turbulence
affects the effectiveness of BM design in driving innovation performance, with higher levels of
turbulence requiring firms to have stronger product innovation capabilities (Molina-Castillo et
al., 2022).

Jin et al. (2022) examined the connection between BM design, product development
capability, technological turbulence, and advancement performance using data from 282
Chinese high-tech firms and conducted a multi-level regression assessment to explore the
moderator role of TCT. Furthermore, the role of technological turbulence was examined,
highlighting its potential moderating effect on the connection between BM design, product

development capability, and advancement performance (Jin et al., 2022).
2.2.2.3 Technological openness

The new digital world differs from the traditional business environment in that it is less
predetermined and constrained (Nambisan, 2017). Specifically, technology-related aspects of
these digital situations are distinguished by openness and accessibility (Richter et al., 2017).
The rise of the sharing economy has facilitated a greater exchange of information, knowledge,
and data among individuals (Richter et al., 2017). Within this digital age, concepts like freely
inventive, commons of knowledge, peer output, and collaborative development have gained
prominence, particularly within the sharing economy (Richter et al., 2017).

As a result, establishing and maintaining permanent technological barriers has become
challenging for firms (H. W. Chesbrough & Appleyard, 2007). Instead, firms are adopting an
open strategy by either creating or leveraging open-source technologies (Hautz et al., 2017).
Technological openness refers to an environment where information pertaining to technology,
wisdom, and assets can be readily obtained, interchanged, or given at minimal expenses (Guo
et al., 2020).

One proposes that technological openness has a substitutive effect on the achievement of
online startups (Guo et al., 2020). In a transparent science and technology situation, beginning
can readily utilize outside advanced technologies, including the use of open-source software
and technical expertise. However, depending on the perspective of resources, this abundance of
resources is unlikely to turn into sources of competitive advantage for a company (Barney et
al., 2001). This presents a challenge for start-ups to establish a strong competitive position

through investment in the commercialization and utilization of technical solutions (Chesbrough
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& Appleyard, 2007). In essence, TCO creates a highly productive technological circumstance
but also increases the risk associated with a start-up's investment in technologies.

2.3 Measurement of BMI

2.3.1 Introduction of measuring BMI

Numerous researchers have explored the concept of BMI from different perspectives, leading
to varied definitions and dimensions of BMI (Bashir et al., 2020). Some researchers perceive
BMI as alterations in any aspect of a BM (Bashir & Verma, 2019; Teece, 2010), while others
view it as a procedure entailing inquiry, experimenting, and modification (Foss & Saebi, 2016).
Additionally, some researchers consider BMI a key factor contributing to firm performance
(Zott & Amit, 2007, 2010), while others see it as a unit of innovation potential (Bashir & Verma,
2019; Zott et al., 2011).

The existing literature lacks a unified definition and clarity regarding the dimensions of
BMI (Bashir et al., 2020). Previous studies exploring the components of BMI have mostly taken
an exploratory approach, recommending architectures, delivering proposals, and creating
hypotheses originating from exploratory studies (Schneider & Spieth, 2013). As a result,
empirical research validating these findings is scarce, leading to insufficient empirical evidence
to strengthen the alleged conclusions from this research.

Among the various dimensions of BMI, the value statement is widely acknowledged and
perceived as an essential component of the overall BMI procedure (Bashir et al., 2020;
Osterwalder, 2004). VValue capture is another frequently mentioned component, referring to how
a company generates revenue, covers expenses, and maintains long-term viability (Chesbrough
& Rosenbloom, 2002; Dubosson-Torbay et al., 2001). Value capture can be further divided into
smaller parts, including operational enhancement, volume emphasis, revenue model, and
pricing flexibility (Schneider & Spieth, 2013).

Other components discussed in the literature include company assets, collaborations, vital
connections, core operations, and client interactions (Amit & Zott, 2001; Osterwalder &
Pigneur, 2010). Aspects including customer interaction, fulfillment and assistance, and data
transmission have also been mentioned (Amit & Zott, 2001). Matzler et al. (2013) identified
nine main components of BMI, including innovative positioning, cohesive product and service

strategy, value creation structure, sales and marketing approach, and a profitable pattern.
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Bashir et al. (2020) reveal that these BMI measurements can primarily be examined in
relation to four factors: value proposition, value creation, value capture, and value delivery.
Researchers have explored these dimensions in various ways, and any alteration to one or more
dimensions validates BMI (Teece, 2010). Similarly, Spieth and Schneider (2016) create a
precise definition of BMI as well as offer a measurement scale to assess it, which includes three
aspects: value proposition, value structure, and revenue strategy.

Bock et al. (2012) evaluated BMI as the proportion of innovation efforts made by firms.
Brea-Sol § et al. (2015) focused on measuring BMI through indicators including activity
performance, technology change, and operational efficiency. Zott and Amit (2017) evaluated
the impact of BMI using the framework of novelty, locking, complementarity, and efficiency.
Frankenberger and Zott (2018) established a method to measure the level of innovation in the
BM of young Internet-listed companies in Europe and the United States, combining qualitative
analysis. Subsequent studies have also employed selected items to evaluate the novelty of BMI
in established companies.

Additionally, Trapp et al. (2018) have devised a tool for identifying BMI, which was
validated through the participation of senior managers from four prominent European
corporations. This tool serves to operationalize BMI and provides clear criteria and indicators
that aid both researchers and practitioners in facilitating the implementation of BMI within
established firms. Snihur and Zott (2020) developed a qualitative evaluation model that
involved various methods, including interviews, e-mail follow-ups, participation in large-scale
enterprise activities, and access to enterprise documents and archival data. Amit and Zott (2020)
emphasized that qualitative measurement, although more challenging and requiring a deep
understanding of the BM of enterprises, aligns better with the essence of BMI. In practice,
qualitative measurement is often conducted as a preliminary step preceding quantitative
evaluation. Rometty (2006) conducted an analysis of archived data from the Global CEO
Survey, in which CEOs were asked to allocate 100 points across various varieties of innovation,
including goods, services, and markets innovation, BMI, and process and operational
innovation. One study employed secondary data to measure BMI, focusing on activity effects,
technological change, and operational efficiency (Brea-Sol & et al., 2015).

Overall, the literature discussed above provides valuable insights and guidance to enhance
our understanding and measurement of BMI. In conducting a literature review on measurement
methods for measuring BMI, it is important to explore the various approaches and techniques

that researchers have used in this domain. Here are some common approaches that researchers
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have employed: instruments that typically include items including value creation, proposition,
and capture (chapter 2.3.2) and novelty and efficiency (chapter 2.3.3).

2.3.2 Three dimensions approach

While BMI has garnered significant attention in academia and business practice, there is a lack
of a validated measurement scale. Clauss (2016) addresses this gap by employing a systematic
method for developing a robust scale to create a new scale for measuring BMI. To guarantee
validity and consistency, Clauss (2016) gathered data from two extensive samples consisting of
126 and 232 firms. Through this process, a hierarchical three-level scale with 41 reflective items
was established for assessing ten sub-variables at the first level and three dimensions at the
second stage. Finally, these three constructs collectively form the meta-concept of BMI at the
third level. It enables researchers to assess and compare BMI across different firms and
industries, facilitating more generalizable and empirically grounded investigations. By
providing a validated scale, the study enhances the ability to measure and study BMI for various
purposes, advancing our understanding of this critical area of innovation in business. As applied
to the above-described scale, Clauss et al. (2019) use the scale to examine the connection
between company-level strategic agility and company achievement through the BMI mediation
role using information from 432 Deutschland companies in the electronics sector. The findings
suggest a positive association between agility in strategy and BMI acceptance, with this
connection being influenced by the level of environmental turbulence. This reveals that value
proposition and value creation BMIs have a positive impact on company achievement, while
value capture innovation shows a negative relationship.

Similarly, Spieth and Schneider (2016) create a precise definition of BMI and offer a
measurement scale to assess it. The scale includes three constructs—VOI, VAI, and RMI—and
nine indicators, according to a survey of 200 German companies to validate the measurement
model. This scale comprises nine items that assess the extent of BMI across three dimensions:
VOI (three indicators), VAI (four indicators), and RMI (two indicators).

Although substantial interest from scholars has been directed towards BMI most recently,
the evolution of validated measurement scales has been relatively recent (Clauss, 2016).
Existing BMI measurement models typically encompass three primary dimensions, focusing on
the innovation aspects of value creation or architecture, value proposition or offering, and value
capture or revenue models (Clauss, 2016; Spieth & Schneider, 2016). While the measurement
approaches share consistency in terms of their core focus, they differ significantly in length. In

this study, we have chosen to adopt a concise and brief measure, considering that lengthy
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surveys tend to result in reduced rates of reactions (Burchell & Marsh, 1992), which can
significantly impact the reliability of the data. Thus, Miroshnychenko et al. (2021) have utilized
the BMI measurement tool created by Spieth and Schneider (2016) to analyze the relationship
between absorptive ability and strategic adaptability as well as its effect on BMI. Heider et al.
(2021) explored the function of dynamic abilities in driving BMI within a sample of 285
respondents from German SMEs and also adopted the measurement scale developed by Spieth
and Schneider (2016) to measure BMI.

2.3.3 Efficiency and novelty approach

Zott and Amit (2007) contributed significantly to the field of BMI by introducing the concept
of differentiating BMI into two distinct aspects: efficiency-centered and novelty-centered. Both
aspects of BMI comprise indicators totaling 13 survey items. This scale has since been widely
utilized in academic studies and has contributed to increasing our comprehension of the effects
and implications of BMI in various contexts. Below is a list of the applications on this scale.

Zott and Amit (2008) discover that firms with novelty-centered BM, combined with a goods
business long-term plan that focuses on distinctions, cost management, and earlier sales
launches, tend to experience enhanced firm performance. The findings offer practical
implications for firms in aligning their product business strategies and BM to gain a competitive
edge and improve overall outcomes in dynamic market environments.

Through empirical analysis, Rakesh Kumar et al. (2018) provide evidence on the interplay
between BMI and performance outcomes in SMEs operating in an emerging economy. It
assesses how different dimensions of BMI, including efficiency and novelty centered elements,
contribute to company outcomes under varying external and internal conditions. It considers
external contingencies, including industry dynamics, market turbulence, and competitive
intensity, as well as internal contingencies, including firm size, managerial capabilities, and
resource availability.

X. Yin (2020) explores the connection between BMI and the outcomes of enterprises. By
supplying solid proof on the connection between BMI and enterprise outcomes, this
investigation reveals that: Firstly, the long-term market performance of enterprises
demonstrates that both efficiency-centered and novelty-centered BMI have a positive influence
on outcomes; Secondly, in terms of short-term financial performance, efficiency-centered BMI
significantly improves the financial performance of enterprises. As opposed to that, novel BMI

has a reverse side effect on short-term financial performance.
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2.4 Firm performance

BMI entails a systematic reconstruction of the operational framework adopted by enterprises in
the market. As such, its impact extends beyond the individual firm and has the potential to
influence the industry and market in which the enterprise operates. Scholars have endeavored
to develop diverse methods to assess the effects of BMI, with a particular emphasis on its
influence on the capabilities, performance, and industry and market structure of the enterprises
involved (Bashir et al., 2020; Foss & Saebi, 2016). This section will introduce the outcome of
BMI as chapter 2.4.1, overall conceptional firm performance as chapter 2.4.2, and the BMI

effect on firm performance as chapter 2.4.3.
2.4.1 Introduction of BMI outcome

The existing literature has identified several significant outcomes associated with BMI. Bashir
et al. (2020) proposed that BMI includes three main outcomes: firm performance, competitive
advantage, and innovation. It highlights the significance of BMI in driving superior
performance, creating a sustainable competitive advantage, and fostering innovation in
enterprises.

First, firm performance is identified as a significant outcome of BMI (Bashir & Verma,
2019; Foss & Saebi, 2016; Zott et al., 2011). BMI has a significant influence on a company's
performance, as it enables companies to offer better value to customers and generate profits
(Afuah & Tucci, 2003). It has been observed that novel BM can lead to superior value creation
and disrupt traditional business practices (Morris et al., 2005). Additionally, studies have
examined the results of BM design on a FMP, with the recognition that the environment can
moderate this relationship (Zott & Amit, 2007). Successful start-ups, including Uber, Airbnb,
and Xiaomi, are instances of businesses that have achieved competitive advantages through
innovative BM (Bashir & Verma, 2017). Furthermore, practitioners have also acknowledged
the link between BMI and outperforming rivals (IBM, as cited in the study).

Second, competitive advantage is a commonly mentioned outcome of BMI (Bashir &
Verma, 2019; Teece, 2010). In the face of a turbulent and evolving business environment, BMI
provides companies with the power of competitiveness in the marketplace (Amit & Zott, 2012;
Bashir & Verma, 2017). Changes in how value is created, delivered, and captured through
innovation can generate greater value than competitors, leading to a sustainable advantage over

competitors (Peteraf & Barney, 2003).
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Third, BMI is viewed as a catalyst for creativity (D. Mitchell & Coles, 2003). Open
innovation, in particular, emphasizes the function of BM in generating and grabbing value by
leveraging ideas from both within and outside the organization (Chesbrough, 2003). The
collaboration and sharing of information and knowledge through BMI can give rise to
collaborative entrepreneurship and the creation of economic value (Rezazadeh, 2017).

It is important to note that BMI may also have some adverse outcomes, such as customer
resistance to radical changes in the BM (van der Panne et al., 2003). Additionally, a change in
the BM may impact the company's capacity to optimize its capabilities, capacities, and assets,
potentially leading to suboptimal market results (Ambrosini & Bowman, 2009). In conclusion,
the documents discussed above offer valuable insights and guidance to deepen our

understanding and explore the outcomes of BMI.
2.4.2 Conception of firm performance

The evaluation of business performance has undergone significant development, resulting in
various approaches, frameworks, and indicators (Ravelomanantsoa et al., 2019). Scholars and
practitioners have contributed to this field, drawing from different theoretical foundations and
expertise (Ravelomanantsoa et al., 2019). Noteworthy approaches contain the balanced
scorecard (Kaplan & Norton, 1998), the prism of performing (Neely et al., 2001), ECOGRAI
(Ducq & Vallespir, 2005), IPMS (Bititci et al., 1997), a framework for performance
measurement systems (Medori & Steeple, 2000), and DPMS (Ghalayini et al., 1997). These
approaches aim to design and implement tools for measuring and enhancing firm performance
(Ravelomanantsoa et al., 2019).

Researchers have developed alternative methods for evaluating enterprise performance,
such as the BCVR approach, which measures performance across four dimensions: benefits,
cost, value, and risk (Li et al., 2018). Intellectual capital measures and visualization methods
have also gained attention (Wudhikarn et al., 2018). Additionally, the balanced scorecard
(Kaplan & Norton, 1992) provides a systematic business perspective by integrating operational
metrics related to consumer contentment, interior procedures, and creativity (Ravelomanantsoa
et al., 2019). It aims to align efforts toward achieving sustainable financial success by defining
indicators across finance, client, interior procedures, and study and expansion views. To provide
a comprehensive view of firm performance, scholars emphasize considering both financial
performance and growth performance (Wiklund & Shepherd, 2005).

In the context of SMEs, firm performance extends beyond financial metrics and includes

dimensions like profit, sale price, expansion, client and staff satisfaction, social conscience, and
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environmental awareness (Santos & Brito, 2012). Collecting objective indicators for SMEs
presents challenges due to limited financial data accessibility and potential biases (Khan et al.,
2014). Subjective indicators derived from perceptions offer a way to capture the
multidimensionality of performance (Santos & Brito, 2012). Perception-based measures
benchmark firm performance against predetermined objectives, key players, and sector
averages (De Luca et al., 2010).

In conclusion, companies’ performance measurement has evolved through various
approaches and frameworks. The balanced scorecard, financial indicators, subjective evaluation,
and multidimensional evaluation are prominent methods. For SMEs performance, it is
important to include non-financial indicators and alternative measurement approaches to
account for unique challenges and contexts. Researchers and practitioners should select

appropriate methods that align with enterprise objectives and characteristics.
2.4.3 BMI effect on Firm Performance

BMI is recognized as a way to unlock value and generate innovative BM, leading to the
discovery of new sources of value creation (Martins et al., 2015). It has been linked to improved
enterprise performance by fostering creativity and strategic flexibility (Bock et al., 2012; Souto,
2015). Firms that prioritize BMI experience higher average profitable growth compared to those
that do not (Aspara et al., 2010). Profit-oriented or growth-oriented strategies implemented
through BMI influence overall firm performance (Latifi et al., 2021).

Research emphasizes the role of the nature and configuration of the BM in achieving high-
performance outcomes (Cucculelli & Peruzzi, 2018; Marino et al., 2015; Tavassoli &
Bengtsson, 2018). Integrating product, process, and organizational innovation within the BM
enhances performance (Djaja & Arief, 2015). Efficient and novel BMI can have different
impacts on enterprise performance (Zott & Amit, 2007), and practical BMI is crucial for
enhancing performance (Rhoads et al., 2011). Exploitative and exploratory innovation have
varying impacts on firm expansion, and the design of efficiency-centered or novelty-centered
BM influences these effects (Wei, Yang, et al., 2014).

To acquire a thorough comprehension of the influence of BMI on company achievement,
it is important to pinpoint the responsible structure underlying the relationship. Case study
research and a reference model have been developed to explore this relationship, taking into
account potential moderating and mediating effects (Heikkil&et al., 2018). Latifi and Bouwman
(2018) suggested a reference model that provides a thorough comprehension of the connection
between BMI and FMP.
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2.5 Research gap

As stated in the above section of Chapter 2, we reviewed the current literature about antecedents,
BMI, and outcomes. Then we summarized the three research gaps as below: First, although
more and more studies are being conducted to investigate the causes of BMI and how it affects
business achievement, there are few empirical studies that implement BMI that involve a set of
multiple antecedents (present in Chapter 2.5.1). Second, Spieth and Schneider (2016)
introduced a framework consisting of a three-dimensional scale for measuring BMI. However,
there is limited literature that utilizes this scale to evaluate BMI's impact on enterprise
performance and the impact of a set of antecedents on BMI (present in Chapter 2.5.2). Third,
further research is needed to explore potential mediation and moderation effects to obtain a
thorough understanding of how these antecedents interact and have an impact on the outcomes
of BMI (present in Chapter 2.5.3).

2.5.1 Antecedents of BMI

The literature review reveals that there is limited systematic theorizing on the antecedents of
BMI; it requires investigation to bridge this gap and establish a more thorough comprehension
of the antecedents that drive BMI (Foss & Saebi, 2016). Zhang et al. (2021) implement meta-
analysis from empirical literature (total 87, internal 42, and external 45) to study the cause and
effect among BMI, the antecedents, and the firm's performance. There are some typical
empirical studies listed below:

Several studies have examined the individual internal antecedents of BMI and provided
detailed insights into each of them. Yang et al. (2020) conducted empirical research on RMO
and PMO as antecedents of BMI. Clauss et al. (2019) investigated STA, which encompassed
three constructs: STS, SLD, and SRF. Kump et al. (2019) analyzed DC, which included the
constructs of sensing, seizing, and transforming. Cegarra-Navarro et al. (2016) examined
organizational agility as an antecedent of BMI. Pucihar et al. (2019) focused on enterprise
innovativeness as an antecedent, finding a positive direct effect on BMI.

In terms of external antecedents, specific research has been conducted for each factor. Guo
et al. (2020) investigated technological openness as a moderator that positively influences the
connection between BMI and company sales increases. Jaworski and Kohli (1993) proposed
three constructs that capture the firm's environmental context: MKT, competitive intensity, and

TCT. Clauss et al. (2019) employed environmental turbulence to operationalize the variable of
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environmental turbulence.

Overall, although more and more studies are being conducted to investigate the
predecessors and the outcome of BMI on company achievement, there are few empirical studies
that implement BMI that involve a set of multiple antecedents. While some antecedents have
been proposed, their specific effects on BMI remain unexplored. Additionally, the existing
studies primarily adopt a retrospective and case-based approach, hindering the development of
predictive and theoretical frameworks for understanding the relationship between antecedents
and BMI.

2.5.2 Evaluation antecedents impact firm performance through BMI

A research gap identified by Foss and Saebi (2016) pertains to the dimensionalities of BMI.
This suggests a requirement for additional research to develop a more complete comprehension
of the different dimensions or aspects of BMI. The review highlights that the measurement
dimensions of BMI can be divided into two main types.

Firstly, Zott and Amit (2007) identified efficiency and novelty as two dimensions of BMI
measurement. These dimensions highlight the focus on improving operational efficiency and
introducing new and innovative elements in the BM.

Secondly, Spieth and Schneider (2016) proposed three dimensions for BMI measurement:
VOI, VAI, and RMI. These dimensions emphasize the assessment of the innovative value
created, the ability to appropriate value from the innovation, and the successful realization and
execution of the new BM. Similarly, Clauss (2016) suggests an alternative approach to
measuring BMI by utilizing the aspects of value creation, proposition, and capture. These
dimensions focus on evaluating the building of value for customers, the unique value
proposition offered by the BM, and the capability to capture value in terms of financial results
and profitability.

Heider et al. (2021) and Miroshnychenko et al. (2021) used Spieth and Schneider (2016)
proposed scales for VOI, VAI, and RMI to implement their research. Heider et al. (2021)
conducted an investigation on a sample of 285 SMEs in Germany and found that specific
dynamic capabilities are necessary to facilitate different aspects of BMI. Miroshnychenko et al.
(2021) analyze data from 282 SMEs in Italy; the findings support the connection between
realized absorbing ability and BMI and highlight the importance of absorbing ability and
strategic flexibility for driving BMI.

Overall, Spieth and Schneider (2016) introduced a framework consisting of a three-

dimensional scale for measuring BMI. However, there is limited literature that utilizes this scale
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to evaluate the results of BMI on enterprise performance and the impact of a set of antecedents
on BMI. Therefore, there is a need for further study to evaluate the impact of different

antecedents on BMI and their subsequent impact on firm performance.
2.5.3 Mediation and moderation mechanism

One research gap that exists is the lack of empirical assessment of the relationship among the
various antecedents, including responsive market orientation, proactive market orientation,
strategic agility, dynamic capabilities, organizational agility, innovativeness, technological
openness, market turbulence, and technological turbulence, considering the mediation and
moderation mechanisms. The reviewed literature contents are detailed below:

Clauss et al. (2019) conducted a study that examined the function of environmental
turbulence as a moderator in influencing the connection only between strategic ability and BMI
and did not examine other antecedents, including technological openness, innovativeness,
strategic agility, or dynamic capabilities.

Yang et al. (2020) conducted empirical research to explore the effects of RMO and PMO
as antecedents of BMI but did not investigate the relationship between RMO and PMO.

Guo et al. (2020) conducted research that explored the function of TCO as a moderator,
positively influencing the connection between BMI and an increase in firm sales, but did not
explore the indirect path coefficient with other antecedents.

Kump et al. (2019) conducted an analysis of DC, specifically focusing on the constructs of
sensing, seizing, and transforming in relation to BMI, but did not analyze dynamic capabilities
as mediator roles for other antecedents.

Cegarra-Navarro et al. (2016) examined organizational agility as an antecedent of BMI but
did not explore the indirect path coefficient with other antecedents.

Pucihar et al. (2019) investigated the impact of enterprise innovativeness as an antecedent
of BMI, finding a positive direct effect, but did not investigate the mediation and moderation
mechanisms with other antecedents.

Overall, future research would be beneficial to explore potential mediation and moderation
effects to obtain a thorough understanding of how these variables interact and have an impact
on the outcomes of BMI. By filling this research gap and conducting further empirical
assessments, scholars can improve our comprehension of the intricate relationships among these

antecedents and their impact on BMI.
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2.6 Chapter summary

Chapter 2 conducts a review of existing studies to comprehend the major antecedents of BMI
in SMEs and its influence on FMP in detail, as below:

(1) The chapter starts with a summary of the concepts of BM and BMI and provides a
comprehensive view of their history, definition, components, characteristics, and research
perspectives in the context of SMEs.

(2) We identify several internal antecedents that include responsive market orientation,
proactive market orientation, strategic agility, dynamic capabilities, organizational agility, and
innovativeness for BMI in SMEs. The review also identifies technological openness, market
turbulence, and technological turbulence as key external factors that influence the
implementation success of BMI in SMEs.

(3) In terms of measurement, the review delves into the existing approaches and methods
used to measure BMI. It discusses various measurement techniques that capture the extent and
impact of BMI within SMEs.

(4) Additionally, this chapter provides insights into the scales used to measure firm
performance, which serves as the outcome variable in the context of BMI research.

(5) Research gaps identified in the literature review include: first, there are few empirical
studies that implement BMI that involve a set of multiple antecedents; second, there is limited
literature that utilizes Spieth and Schneider (2016), who created measures to assess how BMI
affected FMP and how a group of antecedents affected BMI. And third, further study is needed
to assess potential mediation and moderation effects to acquire a comprehensive understanding
of how these precedent drivers influence the outcomes of BMI.

In summary, this literature review focuses on the key antecedents, BMI, and their effect on
company achievement in SMEs. It provides an overview of BM conception, identifies internal
and external antecedents, discusses measurement approaches for BMI, and presents scales for
measuring firm performance. The identified research gaps highlight areas that require further
research in the field of BMI in SMEs.
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Chapter 3: Hypothesis Development and Conceptual Model

We formulate hypotheses and a conceptual blueprint intended to investigate the precise drivers
of BMI and its subsequent influence on FMP. The conceptual model encompasses antecedents,
moderators, mediators, and BMI outcomes, thereby offering a comprehensive framework to
comprehend the intricate mechanisms underlying BMI. This paves the way for the forthcoming

research stages of gathering and analyzing data.
3.1 Research model for BMI from literatures

Foss and Saebi (2016) propose a comprehensive research model to explore the realm of future
BMI research. This model encompasses four main elements, namely antecedents, BMI,
moderators, and outcomes. While providing a preliminary framework for understanding the
relationships among these elements, Foss and Saebi (2016) acknowledge the need to draw upon
relevant literature to support and refine each component. In response to the call made by Foss
and Saebi (2016) for further elaboration on the BMI model by including factors that come
before, after, and those that influence the relationship, Zhang et al. (2021) conducted a meta-
analysis. By conducting this meta-analysis, Zhang et al. (2021) contribute to refining our
understanding of BMI by revealing the diverse influences and underlying mechanisms at play.
Figure 3.1 illustrates this research model, offering a visual representation of the interplay among
antecedents, BMI, moderators, and outcomes.

Foss and Saebi (2016) delve into the antecedents of BMI and identify two distinct
categories. The first category consists of four external antecedents: market potential,
environmental variables, the value chain, and innovative technologies. The second category
comprises three internal antecedents, specifically knowledge of management, internal resources
and abilities, and organizational characteristics. These antecedents can include external forces,
including shifts in competitive dynamics, technological advancements, network positioning,
and stakeholder expectations, as well as internal factors, including dynamic capabilities and
changes in strategy. The effectiveness of these antecedents can be further influenced by various
moderators at the macro, firm, and micro levels. These moderate factors can include
competition laws, regulations, informal social norms, organizational values, structural devise,

corporate culture, executive management group attributes, leadership qualities, authorization,
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managerial mindset, aversion to loss, open-mindedness, and resistance to change. Ultimately,
the outcomes of BM change and innovation can be seen in financial performance,
innovativeness, and cost reduction. Understanding the interplay between these antecedents,
moderators, and outcomes is crucial for organizations seeking to drive successful BM
transformations and achieve sustainable competitive advantages. For details, which are

illustrated in Figure 3.1.

Antecedents: O.utcor'nes:
External h ~ Financial
ernal (e.g. change in
i (e ® performance
competition, technologies, network Innovativeness

position, stakeholder demands) Cost reduction

Internal (e.g. dynamic capabilities,
change in strategy)

Moderators:

Macro-level (e.g., competition law, regulations, informal social
institutions)

Firm-level (e.g. organizational values, design, culture, top
management team, leadership characteristics, power distribution)
Micro-level (e.g. managerial cognition, loss -aversion, open

mindedness, adversity to change)

Figure 3.1 Research model for BMI

Source: Foss and Saebi (2016)
As Figure 3.1 illustrates, this comprehensive overview sheds light on the multifaceted

nature of the factors that influence BMI. By considering both external and internal antecedents,
along with various levels of moderators, organizations can better navigate the complex
landscape of BM dynamics. The BMI research model proposed by Foss and Saebi (2016)
provides a well-organized structure that allows us to delve into the fundamental factors
preceding BMI within SMEs and examine their repercussions on firm performance. As a result,
we have made the decision to utilize this research model as the foundational framework for

conducting our thesis inquiry.
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3.2 Antecedents effect on BMI

Based on the Chapter 2 description, the subsequent sections of this thesis explicitly outline the
anticipated relationships that connect BMI with its various antecedents. These antecedents
include responsive market orientation, proactive market orientation, strategic agility, dynamic
capabilities, organizational agility, technological openness, technological turbulence,

innovativeness, and market turbulence.
3.2.1 Market orientation

Market orientation plays a crucial role in driving BMI by focusing on meeting customer needs
and creating a new value proposition (Wei et al., 2014). The development of a new, strong value
suggestion is essential for BMI, as it provides the foundation for creating innovative BM (Wei
et al., 2014). There are three ways in which market orientation influences BMI.

Firstly, RMO facilitates the identification of new value propositions by learning from
current customers (March, 1991). By deeply understanding the needs of existing customers,
firms can uncover unmet needs and generate ideas to update or modify their value proposition
(Wei et al., 2014).

Secondly, PMO helps firms identify latent customer needs and create new value
propositions due to exploratory learning and the search for fresh information and knowledge
(March, 1991). PMO goes beyond the firm's current knowledge and experience, inspiring the
redefinition of customer needs and promoting the exploration of innovative value propositions
(Wu et al., 2013).

Thirdly, market orientation influences the innovation of BM elements and activities by
directing executives' involvement to possible value-added elements and operations (Wei et al.,
2014). The market orientation focuses on generating customer and competitor intelligence,
which informs the experimentation and redesign of BM elements including content, structure,
and activities (Sosna et al., 2010).

Based on these observations, we propose the following hypotheses:

Hypothesis Hla: RMO has a positive effect on BMI in the context of SMEs.

Hypothesis H1b: PMO has a positive effect on BMI in the context of SMEs.

3.2.2 Strategic agility

Strategic agility, encompassing STS, SLD, and SRF, is a powerful enabler of BMI and a core
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element in a firm’s capacity to thrive in a rapidly altering market environment. Understanding
and nurturing these dimensions is essential for firms seeking to enhance their responsiveness
and competitiveness and achieve sustainable success in the dynamic business world.

Strategic sensitivity is a crucial capability for firms, as it allows them to gather insights
from their environment, detect market opportunities, and understand their internal strengths and
constraints concerning market circumstances, rivalry, and strategic initiatives (Lewis et al.,
2014). With enhanced STA, the company becomes more cognizant of the new procedures,
techniques, and abilities necessary to produce novel customer value propositions or deliver
existing ones in innovative ways. By increasing its strategic sensitivity, a firm can identify
unmet needs in the current market landscape and adapt to environmental changes, thereby
articulating fresh value propositions to customers (Bucherer et al., 2012; Weber & Tarba, 2014).
Overall, strategic sensitivity enables continual reinvention of value propositions, pursuit of
undiscovered market potential, and responsiveness to evolving consumer demands and
preferences, making it a critical determinant of BMI selection.

The second facet of strategic agility is leadership unity, referring to the extension of
management dedication within a company to continuously adapt to external environmental
changes (Teece, 2007). Upon detecting a new opportunity, management choices are necessary
to integrate adding fresh data to a current or new BM. SLD is vital for the feasibility of new
value recommendations, as timely and collaborative managerial choices facilitate modifications
in structure and operations related to value generation procedures (Doz & Kosonen, 2010).
Achieving the senior leadership of the company with a shared commitment becomes an
essential component in managing changes within the procedures that generate value
(Achtenhagen et al., 2013). SLD plays a crucial role in overcoming challenges to domestic
affairs, supporting novel cost and profit structures, and fostering a culture of embracing new
BMls.

Resource fluidity constitutes the last component of strategic flexibility and is crucial for
portfolio innovation for a firm’s goods and services (Bock et al., 2012). The capability to
rebalance and distribute assets becomes essential in pursuing new developments and offerings
(Achtenhagen et al., 2013). As BM becomes more flexible and more willing to make changes
and reinventions while enhancing resource flexibility, firms gain increased adaptability in
resource reallocation and reorganization to bolster fresh strategic agendas or adapt to changing
market demands (Doz & Kosonen, 2010). SRF performs an instrumental role in assisting the
business's reassessment of value statements, especially in resource-constrained environments.

It also enables the separation or modularization of internal and external resources by the
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company, reconfiguration and combination of present assets with new ones, and revision of its
cost-revenue structure based on strategic shifts (Casadesus-Masanell & Ricart, 2010).

By developing and leveraging STS, SLD, and SRF, a firm can foster a culture of innovation,
proactively identify new market opportunities, and continuously adapt its BM to meet evolving
customer needs. Ultimately, these capabilities enable a company to keep up with the
competition and drive BMI and growth. Considering the previous discussions, the following
hypothesis is proposed:

Hypothesis H2: STA has a positive effect on BMI in the context of SMEs.

3.2.3 Dynamic capabilities

DC is closely connected to the achievement and failure of BMI (Teece et al., 1997). These
capabilities are the power of a company to adjust, redesign, and transform its BM to successfully
adapt to shifting market circumstances and uncertainties (Teece, 2018). They encompass
various competences, including the ability to identify, assess, and take advantage of chances
and build value from them, and to reconfigure assets that are both physical and abstract to
maintain competitiveness (Helfat & Peteraf, 2015).

Among the dynamic capabilities, the most crucial for BMI are the abilities to sense, seize,
and transform (Aagaard et al., 2018; Teece, 2018). Strong DC provides organizations with the
knowledge and skills to identify and capitalize on emerging opportunities ahead of competitors
(Zahra et al., 2006). The capability of sensing entails firms recognizing emerging issues with
sustainable development and perceiving them as potential business possibilities (McWilliams
& Siegel, 2011). Seizing capability refers to deploying resources to take advantage of new
sustainability possibilities and capturing value by pursuing them through the translation of these
opportunities into BMI initiatives (Teece, 2018). Transforming capability focuses on the
conscious and constant improvement of a company's abilities towards becoming a sustainable
business. In essence, SEN, SEZ, and TRN capabilities are not only crucial for BMI but also
play a crucial role in achieving sustainability-oriented business objectives (Pieroni et al., 2019).

BMI can be regarded as a process of crafting the initial state of a BM that simultaneously
describes a potentially implemented BM practice and operates a newly described BM. It is a
naturally sequenced process involving the pre-implementation design of various BM options,
their evaluation, and the eventual realization of a completely constructed and evaluated BM
(Sniukas, 2015). This process can be decomposed into five stages, including interactions with
stakeholders to meet customer needs, perceiving and observing deep problems and possibilities,

generating multiple potential BM options, consolidating these options into alternative
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approaches, and conducting evaluations before final implementation (Santa-Maria et al., 2022).

In fact, BMI is a decision-making and execution process that enterprises undertake based
on their understanding of the market environment and customer needs, combined with internal
and external resources (Andreini et al., 2022). This method involves the creation of mechanisms
for coordinating, learning, and deploying business processes within the enterprise. These
mechanisms facilitate value creation, exchange, and acquisition, which aligns closely with the
fundamental role of DC in enabling firms to respond to alterations to the outside situation,
thereby driving innovative BM outcomes (Loon & Quan, 2021).

Organizational dynamic capabilities constitute a crucial element in enabling the BM
revolution (Achtenhagen et al., 2013). Dynamic capabilities are achieved through various
activities and capabilities processes, including perceiving opportunities and threats, identifying
and learning new knowledge, coordinating organizational systems, and reconfiguring existing
internal and external resources. A study proposed strategic flexibility through dynamic
adaptation capabilities to mitigate the risks associated with over-reliance on fixed flexibility
(Renato & Naguib, 2016). The complementarity and alignment of these activities and
capabilities facilitate BM transformation. For enterprises to cope with external environmental
changes and engage in BMI activities, they must receive information from the market
environment, including but not limited to the competitive landscape, cooperation partners, and
customers. Through their cognitive ability and decision-making mechanisms, enterprises can
assess opportunities and threats and internalize newly acquired information or knowledge
through learning mechanisms, leading to improvements in the internal wisdom structure and
the construction of new knowledge systems. This, in turn, guides decision-making and
subsequent implementation after evaluation and consideration. The functionalities of dynamic
capabilities, including identifying opportunities and needs, formulating response measures,
implementing actions, overall planning of the innovation process, and their fundamental
learning and deployment mechanisms, can profoundly propel BMI.

In conclusion, dynamic abilities play a fundamental role in the success of BMI.
Organizations that possess strong dynamic capabilities are better positioned to sense, seize, and
transform their BM to fit dynamic market circumstances and capitalize on new opportunities.
As the business environment is still changing, the development and cultivation of dynamic
capabilities remain essential for fostering innovation and business growth. Considering the
debate above, the following hypothesis is proposed:

Hypothesis H3: DC has a positive effect on BMI in the context of SMEs.
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3.2.4 Organizational agility

In the realm of business, agility is considered a film's ability to harness and leverage its wisdom
acquisition, aiming to obtain an advanced edge within a complicated and ever-changing digital
market landscape (Van Oosterhout et al., 2006). This multifaceted capability encompasses
attributes including flexibility, learning, and efficient responsiveness to shifts in the
surrounding circumstances (Lu & Ramamurthy, 2011b).

For ORA, a delicate balance should be struck between two seemingly opposing forces—
stability and flexibility. This equilibrium is essential for not only surviving but also thriving in
the face of technological advancements and environmental uncertainties. It is imperative to
avoid an overemphasis on flexibility, as this can potentially lead to chaos (Lu & Ramamurthy,
2011a). A growing body of literature has established a noteworthy connection between
organizational agility and firm performance (Tallon & Pinsonneault, 2011). This relationship is
characterized by several key insights:

Enhanced Firm Performance: The agility of organizations is consistently linked to
improved overall performance (Alegre & Sard, 2015). Such organizations demonstrate a
heightened ability to effectively navigate dynamic market conditions, adapt to technological
disruptions, and respond to competitive pressures. Agile organizations possess a distinct
advantage in their ability to react to technical and market changes with precision (Alegre &
Sard, 2015). Their responsiveness is strategic, allowing them to sharpen their competitiveness.

Research, exemplified by Ghezzi and Cavallo (2020), underscores the application of agile
methods to bolster BMI, particularly in the context of digital startups. Additionally, agile
organizations are more adept at enduring and flourishing amidst complexity (Rialti et al., 2019).
It possesses the capacity to modify their existing BM or craft entirely new ones, ensuring their
relevance and prosperity.

Considering the constraints associated with rigid conventional BM, experts advocate for
businesses to prioritize agility as a pivotal strategic imperative. By doing so, organizations can
more effectively confront the challenges posed by a dynamically evolving business landscape—
be it emerging technologies, shifting customer preferences, or fluctuating market dynamics
(Cegarra-Navarro et al., 2016). This agility empowers them to explore innovative BM, adjust
to change, and ultimately enhance their performance.

In conclusion, organizational agility represents a critical capability that empowers
businesses to thrive in the digital age. Its positive influence on firm performance, including its

role in driving effective BM innovation, underscores its significance as a fundamental driver of
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success in today's rapidly shifting business environment (Doz & Kosonen, 2010). Therefore,
the below hypotheses are suggested:

Hypothesis H4: Organizational agility has a positive effect on BMI in the context of SMEs.
3.2.5 Technology openness and turbulence

The ability to innovate technologically plays a critical role in expediting BMI activities (Teece,
2010). Technological innovation generates demand for new technological advancements in the
market and presents possibilities to satisfy possible customer needs. In recent times, game-
changing technologies, including advanced data analytics, innovative hardware, and intelligent
applications, have garnered significant attention regarding their incorporation into BM to
optimize the generation of value (Alberti-Alhtaybat et al., 2019). The process of making new
technology market-ready and commercially viable should be complemented by suitable BM,
which, in turn, encourages the creation of new BM. Many instances of BMI directly emerge
from technological creativity. It does not mean that implementing new technological
innovations would always require a BMI; nonetheless, when a business debuts technological
creativity in a wide range of corporate operations and procedures, the likelihood of success
through these advances increases substantially. Empirical study results also demonstrated a
strong positive correlation between BMI and technological inventiveness (Sousa-Zomer &
Cauchick-Miguel, 2019).

Technological innovation often necessitates the development of corresponding BM, as it
both necessitates the bringing of innovations to market and offers the chance to meet unfulfilled
customer requirements (Teece, 2010). Many groundbreaking technological achievements have
failed commercially because insufficient attention was devoted to designing a BM that could
properly put them in the marketplace. This is an aspect that can and should be remedied. BM is
instrumental in capturing value from technological innovation (Teece, 2010). One study used
technological openness and technological turbulence to evaluate the technology's influence on
BMI (Guo et al., 2020). We will follow up on this practice. Therefore, the below hypotheses
are made:

Hypothesis H5a: Technological openness has a positive effect on BMI in the context of
SMEs.

Hypothesis H5b: Technological turbulence has a positive effect on BMI in the context of
SMEs.
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3.2.6 Innovativeness

BMI is centered around the capacity of an organization to leverage its inner assets and abilities
to bring about transformative changes in its BM (Carayannis et al., 2015). Innovation, in this
context, refers to the enterprise's capacity to introduce novel processes, products, or services
within its operations (Hult et al., 2004). This ability to innovate serves as a driving force that
stimulates SMEs to explore different approaches to their BM.

When SMEs exhibit the perfect level of innovativeness, they are more willing to participate
in BMI efforts. The correlation between innovation activity and BMI experimentation has been
well documented in prior research (Bouwman, Nikou, et al., 2018). Innovative SMESs are more
inclined to seek out new opportunities and adapt their BM accordingly. They are willing to
challenge existing practices, explore new market segments, and adopt emerging technologies
to enhance their value proposition and stay ahead in the dynamic business landscape.

The process of BMI often involves creative thinking, risk-taking, and a willingness to break
away from conventional practices. Innovative SMEs are better positioned to embrace these
challenges and adapt their BM to meet evolving customer needs and market demands. Their
propensity for innovation enables them to experiment with different revenue streams, value
propositions, and customer engagement strategies to discover new sources of advantage over
rivals.

Therefore, due to the evidence from prior research, we suggest the following hypothesis:

Hypothesis H6: Innovativeness has a positive effect on BMI in the context of SMEs.
3.2.7 Market turbulence

Market turbulence encompasses shifts in the demographics and tastes of customers (Jaworski
& Kohli, 1993). Another study proposed that MKT describes the intensity of competition
(Bodlaj et al., 2012). A significant change in competition represents a notable external
antecedent in BMI (Foss & Saebi, 2016). Thus, we have adopted market turbulence as one of
the antecedents of BMI.

In these circumstances, companies continually face the challenge of not just reacting swiftly
to evolving market dynamics but also proactively foreseeing and adjusting their strategies
(Chong et al., 2016). Elevated market turbulence enhances the effectiveness of new product
designs (K. H. Chen et al., 2016). In turbulent environments with prevalent alterations in
consumer preferences, technological advancements, competitor activity, and strategically agile

firms are better positioned to embrace BMIs effectively. The empirical analysis results strongly
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show that the level of EMT amplifies the association between STA and the adoption of BMI
(Clauss et al., 2019).

Therefore, in such turbulent environments, businesses often face intensified competitive
pressures and the need for continuous adaptation to remain relevant and competitive. This
heightened competitive intensity acts as a catalyst, driving organizations to seek innovative
ways to differentiate themselves, capture market opportunities, and respond proactively to
market disruptions. Consequently, market turbulence serves as a motivating factor for firms to
invest in BMI initiatives. On the basis of the debate above, we suggest the following:

Hypothesis H7: MKT has a positive effect on BMI in the context of SMEs.

3.3 BMI effect on firm performance

BM have been recognized by scholars for their significant role in company achievement and
creating an advantage over rivals (Chesbrough, 2010; Zott et al., 2011). To establish a long-
lasting competitive edge, companies must both strengthen their existing BM and continuously
update them (Achtenhagen et al., 2013; Karimi & Walter, 2016). BMI enables firms to monetize
their ideas, assets, and goods through innovative strategic, practical, and efficiency approaches
(Chesbrough, 2010). Some studies have specifically examined two primary BM design patterns:
efficiency-focused and novelty-focused BM. Efficiency-focused BM focuses on minimizing
transient unpredictability, intricacy, and data inequalities among involved parties, while
novelty-focused BM involves recombining or reinventing existing BM components to enhance
value creation and capture through innovative actions and transaction mechanisms (Balboni et
al., 2019; Zott & Amit, 2007). Both types of BM significantly influence firm performance
(Zhang et al., 2021). Furthermore, value proposition and value creation innovations, which
extend portfolios of goods and services to target new market needs and make them more
effective, have proven instrumental in enhancing firm performance (Heij et al., 2014). Value
catching creativity contributes to new revenue streams and the substitution of less profitable
ones, leading to improved cost structures and reduced inefficiencies, thereby enhancing the
prospects of future returns (Sjcdin et al., 2020). For BMI and firm performance relationships,
previous literature provides the bases as below:

Firstly, Foss and Saebi (2016) proposed that future research gaps include defining and
scaling BMI constructs and then evaluating the outcome of BMI. For defining dimensions and
developing scale to measure BMI, Clauss (2016) proposed using value creation, value

proposition, and value capture to measure; Spieth and Schneider (2016) proposed using VA,
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VOI, and RMI to measure BMI.

Secondly, following these measuring methods, Heider et al. (2021) and Miroshnychenko et
al. (2021) used Spieth and Schneider (2016) proposed methods and scales to assess BMI. Clauss
et al. (2019) conducted empirical research that indicated that value proposition and value
creation in BMI exhibit positive relationships with company outcomes, but value capture shows
a negative association with company outcomes. Zhang et al. (2021) employ a meta-analysis and
indicate that BMI has a positive effect on company outcomes. Other empirical studies have also
shown a positive connection between BMI and company outcomes. (Cucculelli & Bettinelli,
2015; Guo et al., 2017).

We suggest the below hypothesis, considering the debate above:

Hypothesis H8: BMI has a positive effect on firm performance in the context of SMEs.

Hypothesis H8a: VOI of BMI has a positive effect on firm performance in the context of
SMEs.

Hypothesis H8b: VAI in BMI has a positive effect on firm performance in the context of
SMEs.

Hypothesis H8c: RMI in BMI has a positive effect on firm performance in the context of
SMEs.

3.4 Mediation mechanism

In today's rapidly changing business landscape, organizations are faced with the challenge of
adapting to dynamic environments and driving innovation to remain competitive. The concepts
of dynamic capabilities (DC), strategic agility (STA), organizational agility (ORA),
technological openness (TCO), market turbulence (TCP), proactive market orientations (PMO),
and responsive market orientations (RMO) have emerged as important factors influencing an
organization's ability to achieve BMI. This introduction will explore the mediating relationships
between these constructs and BMI in SMEs, shedding light on the mechanisms that facilitate
successful innovation in a dynamic marketplace.

Understanding the mediating relationships between dynamic capabilities, strategic agility,
organizational agility, technological openness, market turbulence, market orientations, and
BMI provides valuable insights for organizations seeking to navigate changing landscapes and
drive successful innovation in their BM. These findings highlight the key factors and
mechanisms that organizations can leverage to adapt, respond, and innovate in dynamic and

uncertain business environments.
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3.4.1 DC mediate between STA and BMI

Dynamic capabilities (DC) mediate the connection between STA and BMI in organizations.
DC, characterized by organizational flexibility and responsiveness to changing environments,
plays a vital role in mediating the connection between STA (the ability to swiftly adjust strategic
direction) and BMI. These capabilities enable organizations to identify and seize opportunities
for innovation, driving the development of their BM.

Based upon the notion of DC (Eisenhardt & Martin, 2000), it is proposed that DC plays a
mediating function in the connection between STA and BMI. STA describes a film’s ability to
respond and adjust swiftly to external changes and uncertainties (Clauss et al., 2021), while
BMI involves the rethinking and reconfiguration of the organization's value creation, delivery,
and capture frameworks (Teece, 2010). DC, in contrast, relates to the organization's capacity to
combine, create, and reorganize both inside and outside capabilities to adapt to quickly evolving
situations (Teece et al., 1997).

Numerous studies have emphasized the significance of DC in facilitating strategic agility
(Teece, 2007) and driving BMI (Teece, 2010). Enhancing strategic agility is contingent upon
the organization's capacity to enhance its other dynamic capabilities (Vagnoni & Khoddami,
2016). However, as far as we know, there is limited empirical proof exploring the possibility of
a mediating effect of DC on the connection between STA and BMI. Therefore, this thesis seeks
to fill this research void and enhance our comprehension of the mechanisms that enable
organizations to achieve BMI through strategic agility, facilitated by dynamic capabilities. Thus,
based on the evidence from prior studies, the hypothesis is as below:

Hypothesis 9a: DC mediates the relationship between strategic agility and BMI in the
context of SMEs.

3.4.2 DC mediate between ORA and BMI

Dynamic capabilities mediate the connection between ORA and BMI in organizations. ORA,
encompassing the company's capacity to quickly react and adapt to external changes, is an
important predictor of BMI. Dynamic capabilities serve as a mediating mechanism, enabling
organizations to leverage their agility to drive innovation and transform their BM to align with
evolving market dynamics.

ORA, on the other hand, encompasses a company's capacity to swiftly react and adapt to
external changes and uncertainties (Tallon & Pinsonneault, 2011). Robust DC are essential for

cultivating the required ORA to tackle profound unpredictability (Teece et al., 2016). Thus, this
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study aims to investigate whether dynamic capabilities act as a mediating mechanism between
organizational agility and BMI, providing a deeper understanding of how organizations achieve
BMI through their agility and dynamic capabilities. Thus, based on the evidence from prior
studies, the hypothesis proposed is as below:

Hypothesis 9b: DC mediates the relationship between organizational agility and BMI in the
context of SMEs.

3.4.3 INV mediate between TCO and BMI

INV mediates the connection between TCO and BMI in organizations. TCO, defined as a
circumstance where accessible resources, data, and expertise in the field of technology are
shared, has a direct impact on BMI. Innovativeness, serving as a mediating factor, facilitates
the transformation of technological openness into tangible BMlIs by fostering the generation
and implementation of novel ideas and processes.

This study seeks to examine whether innovativeness acts as a mediating mechanism
between technological openness and BMI, contributing to a deeper understanding of the
dynamics that enable organizations to achieve BMI through technological openness and
innovativeness. Guo et al. (2020) defined technological openness as an environment
characterized by easy access, exchange, and sharing of technology-related information,
knowledge, and resources with minimal costs involved.

Latifi et al. (2021) study focused on entrepreneurial orientation, innovativeness, and
organizational culture, but it is important to acknowledge that there are other capabilities that
could serve as mediators in the connection between BMI and outcome. Subsequent research
has the potential to explore various organizational capabilities as mediators (Latifi et al., 2021).
Thus, drawing from previous research findings, we posit the following hypothesis:

Hypothesis 9c: Innovativeness mediates the relationship between technological openness
and BMI in the context of SMEs.

3.4.4 MKT mediate between TCT and BMI

MKT mediates the connection between TCT and BMI in organizations. Technological
turbulence, reflecting rapid changes in technology, influences an organization's ability to
innovate its BM. Market turbulence, encompassing the uncertainties and dynamism in the
external market, acts as a mediating factor, shaping the impact of technological turbulence on
BMI. Organizations must navigate and respond to market turbulence to effectively leverage
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technological advancements for innovative BM.

TCT refers to the rapid changes and advancements in technology that organizations
encounter (Jaworski & Kohli, 1993). Market turbulence, on the other hand, represents the
uncertainty and dynamism in the external market, including factors including shifts in customer
preferences, competitive dynamics, and market disruptions (Jaworski & Kohli, 1993). The Guo
et al. (2020) study offers significant implications that both technology and market pull are
beneficial for BMI in the digital economy. When a new technology alters the manner in which
value is generated and delivered to consumers, the use of a new BM can enhance the
organization's ability to catch a proportion of the value made as a result and then induce market
turbulence (Waldner et al., 2015).

Earlier research has indicated that technology turbulence directly influences BM
experimentation (Marolt et al., 2016). The development of new technologies is recognized as a
significant factor in facilitating successful business operations, driving BM transformation and
innovation, and even serving as a catalyst for the growth of disruptive new BM (Pucihar et al.,
2019).

Therefore, this study aims to examine whether market turbulence acts as a mediating
mechanism between technological turbulence and BMI, providing a greater comprehension of
how organizations achieve BMI in the context of technological turbulence and market dynamics.

Hypothesis 9d: Market turbulence mediates the relationship between technological
turbulence and BMI in the context of SMEs.

3.4.5 PMO mediate between RMO and BMI

Proactive market orientations mediate the relationship between responsive market orientations
and BMI in organizations. Responsive market orientations, focusing on adapting to existing
market demands, and proactive market orientations, emphasizing forward-thinking and
anticipating future market trends, are both relevant for driving BMI. Proactive market
orientations mediate the relationship between responsive market orientations and BMI, offering
insights into the importance of balancing responsiveness and forward-looking strategies to
foster innovation in BM design.

RMO describes a company’s ability to adapt and react to existing market demands and
customer needs (Jaworski & Kohli, 1993). PMO, on the other hand, entails an organization's
forward-thinking approach, anticipating future market trends, and creating innovative solutions
ahead of customer demands (Jaworski & Kohli, 1993). BMI involves the reconfiguration and

adaptation of an organization's fundamental value-building, delivery, and catch framework
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(Teece, 2010).

Prior research has examined the direct connection between RMO and BMI, as well as PMO
and BMI. The Yang et al. (2020) study reveals that both RMO and PMO positively influence
BMI. In the Randhawa et al. (2021) study, the SMEs context is used to characterize market-
driving, market-oriented, and flexible approaches to BM. Yang et al. (2020) suggest future
investigations can explore the interaction by which RMO and PMO facilitate BMI.

Hence, this study aims to research whether PMO act as a mediating mechanism between
responsive market orientations and BMI, offering deeper insights into the mechanisms through
which organizations achieve BMI by combining responsiveness with forward-looking,
proactive strategies.

Hypothesis 9e: Proactive market orientations mediate the relationship between responsive

market orientations and BMI in the context of SMEs.

3.5 Moderation mechanism

According to Jaworski and Kohli (1993), EMT included MKT and TCT. The connection
between strategic agility and BMI is positively correlated, which is further amplified by the
level of environmental turbulence (Clauss et al.,, 2019). Firms running in turbulent
circumstances face constant difficulties in product diversification and ongoing innovation to
stay competitive (Haleblian & Finkelstein, 1993). Such environments present always-present
market possibilities and catastrophes, driving firms to adapt swiftly to shifting market
circumstances and learn to proactively expect and adjust their approaches appropriately (Chong
et al., 2016; Haleblian & Finkelstein, 1993). Thus, this section explores the moderating effects
of technological turbulence on key factors, including technological openness, innovativeness,
strategic agility, and dynamic capabilities, in relation to BMI. Understanding these moderating
effects sheds light on how organizations can leverage technological turbulence to enhance their
ability to innovate and transform their BM.

(1) When organizations operate in a technologically turbulent environment, the openness
to access, exchange, and share technology-related information and resources becomes even
more critical for driving successful BMI. Based on the debate above, we suggest the following:

Hypothesis 10a: Technological turbulence imposes a positive moderating effect on
technological openness and BMI in SMEs.

(2) In a rapidly changing technological landscape, organizations that demonstrate a high

level of innovativeness are better equipped to adapt and leverage emerging technologies,
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leading to more innovative BM. Based on the above discussion, we propose the following:

Hypothesis 10b: TCT imposes a positive moderating effect on innovativeness and BMI in
the context of SMEs.

(3) As organizations navigate technological disruptions and advancements, their ability to
swiftly adjust their strategic direction becomes crucial for effectively incorporating new
technologies and innovating their BM. Based on the debate above, we suggest the following:

Hypothesis 10c: Technological turbulence imposes a significant positive moderating effect
on strategic agility and BMI in SMEs.

(4) Organizations that possess strong dynamic capabilities, characterized by their capacity
to assimilate, and adapt both inside and outside resources, are better positioned to seize
opportunities arising from technological turbulence and drive BMI. Based on the debate above,
we suggest the following:

Hypothesis 10d: TCT imposes a significant positive moderating effect on dynamic
capabilities and BMI in the context of SMEs.

In summary, TCT serves as a powerful moderator in the connection between key factors
(technological openness, innovativeness, strategic agility, and dynamic capabilities) and BMI.
Understanding the dynamics of this moderation provides insights into how organizations can
harness the challenges and opportunities posed by technological turbulence to foster innovation

and transform their BM.

3.6 Conceptual model

This thesis conceptual model adopts Foss and Saebi (2016) suggested a study prototype as a
framework for BMI research. Zhang et al. (2021) identify four external antecedents and three
internal antecedents. Spieth and Schneider (2016) provide a hierarchical scale for measuring
BMI. Adopt the model suggested by Venkatraman and Ramanujam (1986) to evaluate overall
enterprise performance. Thus, we developed this thesis conceptual model, which is shown
below in Figure 3.2. To achieve BMI, SMEs need to consider various antecedents that influence
their ability to adapt, respond, and innovate. This conceptual model explores the effects of
antecedents that include responsive market orientation, proactive market orientation, strategic
agility, dynamic capabilities, organizational agility, technological openness, technological
turbulence, innovativeness, and market turbulence on BMI. The detailed description is as below:

(1) According to the above chapter 3.2 description, we hypothesize that antecedents, which

include responsive market orientation, proactive market orientation, strategic agility, dynamic
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capabilities, organizational agility, technological openness, technological turbulence,
innovativeness, and market turbulence, suggest a positive effect on BMI for SMEs.

(2) According to the above chapter 3.3 description, we conjecture that BMI has an
important impact on firm achievements in the context of SMEs. Additionally, we hypothesize
that the three dimensions of BMI, including VOI, VAI, and revenue model, have a significant
impact on FMP for SMEs.

(3) As stated by the above chapter 3.4 description, in the context of SMEs, we hypothesize
that: DC mediates the connection between STA and BMI; DC mediates the connection between
ORA and BMI; INV mediates the connection between TCO and BMI; MKT mediates the
connection between TCT and BMI; and PMO mediates the connection between RMO and BMI.

(4) According to the above chapter 3.5 description, in the context of SMESs, we hypothesize
that: (a) TCT exerts a significant moderating impact on TCO and BMI. (b) TCT exerts a
significant moderating impact on INV and BMI. (c) TCT exerts a significant moderating impact
on STA and BML. (d) TCT exerts a significant moderating impact on DC and BMI.

By developing this conceptual model that encompasses the antecedents, moderators,
mediators, and BMI results, this section offers a comprehensive framework for comprehension
of the research logic to assess the specific factors that drive BMI and evaluate their impact on
FMP. The conceptual model of this thesis is presented in Figure 3.2.
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3.7 Chapter summary

Shifts focus on the development of hypotheses and the conceptual model that will guide the
empirical investigation of BMI. This chapter lays the foundation for understanding the key
antecedents and relationships involved in the process of BMI and its outcomes.

Firstly, the chapter begins by presenting the theoretical foundation for this thesis, providing
a theoretical framework from previous literature. It identifies the key theory that will be used
in the next step of research.

Secondly, the chapter explores the antecedents of BMI in detail, investigating the internal
and external factors that act as drivers for organizations to engage in BMI. These factors may
include technological advancements, market disruptions, competitive pressures, and managerial
motivations.

Thirdly, the chapter discusses the anticipated results of BMI and their effect on
organizational outcomes, competitiveness, and sustainability. It highlights the potential benefits
that organizations can derive from successful BMI, including increased revenue, improved
customer satisfaction, and enhanced market position.

Fourthly, the chapter discusses the function of moderators and mediators in the connection
between the antecedents and BMI. It explores how contextual factors, and individual or
organizational characteristics can influence the strength and direction of relationships.
Moreover, it investigates the potential mediating mechanisms through which certain variables
may influence the relationship between antecedents and BMI.

Fifthly, to provide a visual representation of the theoretical framework, a conceptual model
for BMI is developed in this chapter. The conceptual model demonstrates the connection
between the various construct, depicting the hypothesized pathways through which antecedents,
moderators, and mediators influence the outcomes of BMI.

By developing hypotheses and a conceptual model that encompasses the antecedents,
moderators, mediators, BMI, and FMP, this chapter offers a comprehensive framework for

recognizing the complex dynamics of BMI.

81



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

82

[This page is deliberately left blank.]



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

Chapter 4: Research Method and Data Collection

The research approach is described in this section, which includes: (1) introducing the research
design. (2) introduce the instrument development to evaluate the antecedents, BMI, and
enterprise performance. (3) Outline the selection of the sample and the procedures for data
collection. Through the utilization of rigorous and comprehensive research methods, this
chapter establishes the foundation for subsequent data analysis and interpretation in the
following chapters.

4.1 Research design

4.1.1 Research approach and procedure

Sensory knowledge is commonly accepted as truth because it offers evidence that can be tested
and questioned, making it classified as empirical or a posteriori knowledge (Williams, 2007).
The theoretical foundations of quantitative research approaches are anchored in the
fundamental principles of a posteriori and a priori knowledge (Williams, 2007). Leedy and
Ormrod (2001) proposed that the research method is the general approach that a researcher
adopts in conducting their research project. Quantitative research involves the systematic
collection, analysis, interpretation, and reporting of data (Creswell, 2012). Quantitative research
utilizes strategies like experiments and questionnaires through pretested scales to provide
statistical information (Creswell, 2012). A research design functions as an architectural outline
to provide a framework for the study and guide the gathering and analysis of data in accordance
with the research objectives (R. K. Yin, 2011). It specifies the chosen research methods, target
sampling object, sample size, measurement, and data evaluation process. The type of research
design is initiated by the object of the study (Ahmadin, 2022; Djamba & Neuman, 2002). Based
on the conceptual model described in Chapter 3, this thesis adopts an empirical approach to
using quantitative methods to test hypotheses and establish causal relationships. According to
Ahmadin (2022), who proposed the research step to conduct the research work, the next
research step working outline is as below:

(1) Determine measurement bias prevention methods and data analysis methods and tools.
Details are in Chapters 4.1.2 and 4.1.3.
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(2) Development instruments to collect the data must carefully design questionnaires to
ensure that they capture the relevant information accurately. Detail as in Chapter 4.2.

(3) Determine the data collection method, including sample size and target sampling object,
and conduct data collection activities. Detail as in Chapter 4.3.

(4) Addressing the careless responses in the survey, as described in Chapter 4.4.

(5) Determine the data analysis process and method. It defines the statistical methods to be
used to analyze the data, draw conclusions, and respond to the research inquiries effectively.
This step of research work is implemented in Chapter 5.

(6) Make conclusions and discuss the implications of the study's findings. This step of
research work is implemented in Chapter 6.

This well-structured research design is crucial for the success of this research work. It
provides a clear roadmap for conducting the research, ensuring that the goals of the study and

the conclusions are valid, reliable, and meaningful.
4.1.2 Measurement bias preventing

To reduce measurement bias, this thesis implements measures to address common method
variance, non-response bias, and careless responding in the research process. A detailed outline
is provided below:

(1) Addressing common method variance Questionnaire data from the same source will
induce common method variance, and it will induce the effectiveness of the research result
(Podsakoff et al., 2003; Podsakoff & Organ, 1986). For this thesis research, adopt Tehseen et
al. (2017) suggestion to improve the method biases, with two stages separated: the data
collection period using procedure control and the data collection period using statistical control.
Tehseen et al. (2017) summarized that Podsakoff et al. (2003) suggested several procedural
remedies for common method bias control, as below: minimizing the evaluation apprehension,
keeping the anonymity of the respondents, counterbalancing the order of measurement, and
keeping scale questions specific and simple.

According to this procedural remedy guideline, this thesis implemented the following
actions: First, inform respondents that survey results are only used for thesis research. Second,
the survey is anonymous and excludes any sensitive information about personal or company
matters. Third, use a random sequence for each indicator of scale. Fourth, based on the pre-
stage survey feedback from respondents, we optimized the scale item expression, reduced the
ambiguity, and made the scale question descriptions clearer and more accurate. Additionally,

this thesis also uses statistical control to address common method variance, as detailed in
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Chapter 5.1.3.

(2) Addressing non-response bias The common non-response bias means that those who
did not respond to the gquestionnaire survey may have some bias towards the acquired data
(Armstrong et al., 1977). The survey has faced criticism for nonresponse bias, as the responses
may not accurately represent the entire sample if those who respond differ significantly from
those who do not, making generalization to the entire population challenging (Armstrong et al.,
1977). Address non-response bias as described in Chapter 5.1.4.

(3) Addressing careless responses Since 1999, survey research has witnessed a significant
shift towards online data collection, driven by the numerous advantages it offers, including cost-
effectiveness, improved precision, and the capability to mandate answers, among other benefits
(Ward & Meade, 2023). However, a notable drawback of online surveys is their susceptibility
to careless responses (Ward & Meade, 2023). Careless responding is characterized by
respondents not thoroughly reading or paying sufficient attention to the content of survey items,
leading to potentially inaccurate data that represents their actual amounts of the measured
variables (Meade & Craig, 2012). There are various types of careless reactions, resulting in
diverse manifestations in survey data, making it challenging to prevent and identify them. To

address careless responses in detail, refer to Chapter 4.4.
4.1.3 Data analysis method

There has been a significant rise in PLS-SEM usage in the recent past, particularly in the social
sciences (Sarstedt et al., 2021, 2022). Additionally, PLS-SEM has found application in various
other scientific fields, including agricultural science, engineering, environmental science, and
medicine (Sarstedt et al., 2022). This trend signifies its increasing popularity and widespread
adoption across diverse domains of research. PLS-SEM has grown quickly in the past decade
(Hair et al., 2021). Hair et al. (2019) suggest selecting PLS-SEM if scholars have the below
research conditions:

(1) PLS-SEM can manage intricate models involving numerous constructs; this thesis
included 17 constructs and 80 indicators, and the relationship between constructs is complex as
well.

(2) Path models contain one or more formative constructs; in this thesis, lower-order
constructs VOI, VAI, and RMI are formative constructs, and higher-order constructs STA, DC,
and BMI are formative constructs.

(3) If we need latent variable scores to conduct next-step analysis, this thesis uses higher-

order constructs in path mode, so we need latent variables to measure higher-order constructs.
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(4) PLS-SEM is suitable for theoretical extensions of established theories; this thesis has
integrated many theories about BMI, enrich antecedent construct, BMI, and firm performance
relationships.

(5) PLS-SEM can work with both small and large sample sizes, so this thesis data
assessment can be implemented by PLS-SEM.

According to the description above, this thesis adopted the PLS-SEM approach for data
assessment, so Smart PLS 4.0 was selected for structural equation modeling and IBM SPSS

V26.0 for descriptive statistics.
4.1.4 Variables list of acronyms

As a follow-up to the Chapter 1.4.1 description, this thesis defined the variables (or constructs)
as acronyms as below (presented in Annex A, Table Al) with each indicator, providing a more
detailed description of each variable as shown in Chapter 4.2.

Market orientations include RMO and PMO. RMO include RMO1, RM0O2, RMO3, RMO4,
RMO5, and RMO6. PMO include PMO1, PMO2, PMO3, PMO4, PMO5, PMO6, PMO?7, and
PMOS.

Higher-order construct strategic agility (STA) included STS, SLD, and SRF as three lower-
order constructs. Strategic sensitivity (STS) included STS1, STS2, and STS3; leadership unity
(SLD) included SLD1, SLD2, and SLD3; and resource fluidity (SRF) included SRF1, SRF2,
and SRF3.

Higher-order construct dynamic capabilities (DC) include SEN, SEZ, and TRN as three
lower-order constructs. Sensing (SEN) includes SEN1, SEN2, SEN3, SEN4, SEN5, and SENG;
Seizing (SEZ) includes SEZ1, SEZ2, SEZ3, and SEZ4; Transforming (TRN) includes TRN1,
TRN2, TRN3, TRN4, TRN5, and TRNS.

Organizational agility (ORA) included ORA1, ORA2, ORA3, ORA4, and ORAG.

Technological openness (TCO) included TCOl1, TCO2, TCO3, TCO4, and TCO5
indicators.

Technological turbulence (TCT) included TCT1, TCT2, TCT3, TCT4, and TCT5 indicators.

Innovativeness (INV) includes INV1, INV2, INV3, INV4, INV5, and INV6 indicators.

Higher-order construct business model innovation (BMI) includes VOI, VAI, and RMI as
three constructs. Value offering innovation (VOI) includes VOI1, VOI2, and VOI3 indicators;
value architecture innovation (VAI) includes VAIL, VAI2, VAI3, and VAI4 indicators; and
revenue model innovation (RMI) includes RMI and RMI2 indicators.

Market turbulence (MKT) includes MKT1, MKT2, MKT3, MKT4, MKT5, and MKT6
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indicators.
Firm performance (FMP) includes FMP1, FMP2, FMP3, FMP4, and FMP5 indicators.

4.2 Instrument development

Scales are employed in research to capture latent concepts that are not directly observable by
utilizing a set of concrete statements (Carpenter, 2018). These scales aim to expose underlying
levels of theoretical variables that may not be easily observed through direct means (DeVellis
& Thorpe, 2021). While researchers cannot directly observe the relationship among individual
items, they can assess the extent of intercorrelation between them (DeVellis & Thorpe, 2021).
To ensure content validity and capture the true essence of an abstract scientific construct,
subscales within a scale should consist of at least three variables (Carpenter, 2018). Including
multiple empirical items in the scale safeguards against the influence of cultural biases
(Morrison, 2009).

The formulation of measurement items for variables in this study stems from a thorough
literature review. By extensively reviewing existing literature on BMI within the realm of SMEs,
the questionnaire items were meticulously chosen to align with the research objectives.
Preference was given to items previously validated by prior research, as well as those
demonstrating high levels of reliability and validity, for inclusion in the scale. Building upon
this foundation, the requisite measurement scale for this study was developed. These indicators
were thoroughly assessed and analyzed using a Likert scale with five different levels.

The questionnaire was distributed in Chinese. To ensure accuracy after translating Chinese
with the original English description, first, individuals proficient in both Chinese and English
were invited to translate the relevant content. Second, a reverse translation process (Brislin,
1970) was conducted to guarantee a high degree of similarity between the measurement items
in both languages, enabling effective analysis and evaluation of the same construct.

For a comprehensive explanation of the instrument used in this study, please consult the
sections titled "Instrument of Antecedents” (Chapter 4.2.1), "Instrument of BMI" (Chapter
4.2.2), "Instrument of Firm Performance"” (Chapter 4.2.3), and "Instrument of Mediators and
Moderators" (Chapter 4.2.4).

4.2.1 Instrument of Antecedents

Zhang et al. (2021) classified the antecedents of BMI into two primary types: external and

internal factors. External antecedents encompass elements like market opportunity situational
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factors, value network technology innovation, and changes in the external environment,
including evolving stakeholder demands (Ferreira et al., 2013), shifts in the rivalrous landscape
(Reuver et al., 2009), and the emergence of new information and communication technologies
(Pateli & Giaglis, 2005; Wirtz et al., 2010). Internal antecedents, on the other hand, revolve
around elements within the organization. These include managerial cognition (Bergman et al.,
2015), internal resources and capabilities (Kindstrdn & Kowalkowski, 2014), organizational
characteristics (Dunlap et al., 2016), DC (Teece, 2007; Teece et al., 1997), and open innovation
(Minatogawa et al., 2022). Additionally, there is a strong link between BMI and open
innovation, where particular types of free creativity practices necessitate corresponding
adjustments to the BM (Saebi & Foss, 2015).

For internal antecedent measurement, there are several empirical studies that explore each
antecedent: Yang et al. (2020) delved into RMO and PMO; Clauss et al. (2019) examined STA,
encompassing STS, SLD, and SRF; Kump et al. (2019) investigated DC, focusing on sensing,
seizing, and transforming; Cegarra-Navarro et al. (2016) analyzed organizational agility;
Additionally, Pucihar et al. (2019) highlighted enterprise innovativeness as a crucial antecedent,
finding a direct positive effect on BMI.

For external antecedent measurement, there have been several empirical studies that have
explored each factor: Guo et al. (2020) explored technological openness as a moderator,
positively influencing the association between BMI and FMP increases. Jaworski and Kohli
(1993) developed the scale for EMT, including MKT, competitive intensity, and TCT; Clauss
et al. (2019) adopted this scale to assess environmental turbulence as a variable within their

research framework.
4.2.1.1 Market orientations

The concept of MO encompasses two dimensions: RMO, which focuses on meeting the explicit
demand of customers, and PMO, which aims to recognize and resolve the latent needs of
customers and possibilities for buyer value that customers may not be aware of (Narver et al.,
2004). Leveraging data collected from a diverse range of technology-oriented businesses,
Narver et al. (2004) introduce a novel measure for PMO while refining the existing approach
for RMO. They also investigate the connection between a business's RMO and PMO and its
success in introducing new products.

Yannopoulos et al. (2012) adopted the measurement instrument from Narver et al. (2004)
to assess the extent of RMO and PMO. Drawing from the studies carried out by Yang et al.
(2020), which build upon the studies conducted by Lamore et al. (2013), it was found that both
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RMO and PMO positively impact BMI. This thesis will follow up on Yang et al. (2020)
adoption of a scale to measure RMO and PMO (presented in Annex A, Table A2 scale for

market orientations).
4.2.1.2 Strategic agility

In our study, we put our model into practice by selecting measuring scales from existing studies
that have demonstrated reliability and validity. Specifically, for assessing STA, we adopted a
scale from Hock et al. (2016), who have previously developed and validated measurement
indicators that come from propositions by Doz and Kosonen (2010).

To assess STA, Hock et al. (2016) utilized three dimensions: STS, SLD, and SRF. These
dimensions were originally proposed by Doz and Kosonen (2010) as key components of STA.
Strategic sensitivity denotes the ability of a business to detect and interpret conditional changes
and market opportunities. Leadership unity reflects the extent to which leaders share a common
strategic vision and work collaboratively. Resource fluidity assesses the company's capacity to
quickly redistribute resources to respond to emerging challenges and opportunities.

In our study, we adopted the dimensions of STS, SLD, and SRF to assess STA, based on
the guidelines proposed by Doz and Kosonen (2010).

STS is clarity of perception, intensity of recognition, and a focus on strategic improvement
within the organization. It involves the ability to detect and interpret shifts in the external
situation, including market trends, technological and scientific advancements, and competitive
dynamics. Organizations with higher strategic sensitivity are more adept at identifying
emerging opportunities and threats, enabling them to respond effectively.

SLD reflects the cohesion and alignment among the top management team when making
bold and rapid decisions. It implies the ability to overcome internal conflicts and political
obstacles that may hinder effective decision-making processes. By fostering a collaborative and
unified leadership approach, organizations can streamline decision-making, promote agility,
and ensure timely responses to external challenges and opportunities.

SRF captures the inner ability of an organization to rebuild its capabilities and rapidly
redistribute resources. It involves the flexibility and agility of reallocating resources across
different projects, initiatives, or business units in response to changing circumstances.
Organizations with high resource fluidity can quickly adapt to evolving market demands,
optimize resource utilization, and seize new opportunities.

By incorporating these dimensions into our measurement model, we aimed to capture the

multidimensional nature of STA and its effect on the dependent variable, such as BMI.
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According to data collected from 432 German firms running in the electronics sector,
Clauss et al. (2019) discovered a positive correlation between STA and BMI. The study
revealed that this correlation is reinforced by the level of EMT experienced by these firms.

To create a comprehensive measurement of strategic agility, we aggregated the items from
the three dimensions into a second-order measure. This approach allows us to capture the
overall construct of strategic agility and assess its impact on BMI.

This thesis will follow up on Hock et al. (2016) development and Clauss et al. (2019)

application of a scale to measure STA (presented in Annex A, Table A3).
4.2.1.3 Dynamic capabilities

Different methods of measuring DC, including activity-based questionnaires (Wilden et al.,
2013), proxy-based evaluations (Girod & Whittington, 2017; Stadler et al., 2013), and outcome-
oriented surveys, each have their own advantages and limitations (Kump et al., 2019). It should
be noted that this method can provide a comprehensive solution for measuring DC. Instead, a
mixed-methods approach, as proposed by Schilke et al. (2018), should be employed. This
approach involves combining different methods, including agency-based research, survey-
based measurement, and other approaches, to leverage the strengths of each method while
mitigating their limitations.

The contribution of Kump et al. (2019) to the field of dynamic capabilities (DC) research
lies in their development of an initial edition of a DC scale. This scale is due to the Teece (2007)
model, which encompasses the dimensions of SEN, SEZ, and TRN, with a specific focus on
capturing the results of latent capacities.

In their study, Heider et al. (2021) assessed DC by employing a multidimensional
instrument that was initially created by Kump et al. (2019). To validate the questionnaire in
their sample, Heider et al. (2021) conducted an exploratory factor analysis following the
research method outlined by Gerbing and Hamilton (1996). Their findings indicate that distinct
DC are required to address different facets of BMI. The Heider et al. (2021) study shows that
medium-sized companies can benefit from increased participation with external partners while
maintaining a balance between effectiveness and adaptability, and small companies are
recommended to focus on changing the arrangements of their resources.

This thesis will follow up on Kump et al. (2019) development and Heider et al. (2021)
application of a scale to measure DC (presented in Annex A, Table A4).

4.2.1.4 Organizational agility

Organizational agility relates to the capacity of a company to adequately navigate and thrive in
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a competitive environment characterized by rapid, relentless, and uncertain changes (Dove,
2002). Similarly, ORA relates to the company's capacity to effectively navigate and react to
modifications originating from business circumstances (Cegarra-Navarro et al., 2016). It
involves the capacity to react and respond swiftly to an evolving environment and seize new
possibilities that emerge unpredictably (Lu & Ramamurthy, 2011a). By embracing agility,
organizations can proactively and flexibly adjust their strategies, processes, and resources to
remain competitive and achieve sustainable success in dynamic and turbulent business
landscapes. In the Lu and Ramamurthy (2011) study, two forms of ORA are considered: market
capitalization quick and operational adjustment quick.

Firstly, market capitalization agility emphasizes the wisdom of management and the
intellectual capability of a firm to identify and act upon relevant opportunities (Dove, 2002).
This form of agility entails the collection and processing of vast and diverse data to anticipate
and respond to outside alterations. It also involves constantly observing and enhancing the
product or service offerings to effectively resolve customer demands.

Secondly, operational enhancement agility focuses on a company's capacity to swiftly adapt.
The company adjusts its internal corporate procedures to accommodate shifts in the market or
demand (Sambamurthy et al., 2003). This form of flexibility primarily contains routine
maneuvering to ensure rapid responses to external changes. It is mainly directed at operational
activities and has a reactive nature (\VVolberda, 1997).

These two dimensions of organizational agility aim to gain insights into how firms
strategically respond to external changes and efficiently adapt their internal processes to remain
competitive in dynamic business environments. Cegarra-Navarro et al. (2016) proposed an
instrument to measure ORA. These indicators were originally derived from the study performed
by Lu and Ramamurthy (2011). The measurement scale consisted of 6 items that captured
different dimensions of organizational agility. Each respondent was asked to rate their degree
of concurrence with each indicator on a Likert scale with five points. One on the scale meant
"strongly disagree,” while five on the scale meant "strongly agree.” This scale provided a
continuum for respondents to express their perceptions of the organization's agility.

Bhatti et al. (2021) measured organizational agility (OA) using the scale suggested by
Cegarra-Navarro et al. (2016). The outcome of the research demonstrates a notable relationship
between BMI and ORA. Our thesis follows this practice to measure ORA (presented in Annex
A, Table A5).
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4.2.1.5 Technological Openness

Technological openness is defined as an environment characterized by the free accessibility,
exchange, or sharing of technology-related information, knowledge, and resources with
minimal costs involved (Guo et al., 2020). It emphasizes the availability and ease of accessing
technological insights, expertise, and resources, enabling organizations to tap into external
knowledge and leverage it for innovation and competitive advantage. Technological openness
fosters collaboration, knowledge sharing, and the integration of external resources to help the
development and use of technological advancements.

Guo et al. (2020) developed the scales for technological openness and drew upon existing
literature that explored the digital environment in Nambisan (2017) on the technology side. To
generate a sample set of items, Guo et al. (2020) relied on measures and concepts from various
areas of research, including digital entrepreneurship, electronic innovation, and the corporate
environment (Nambisan, 2017; Richter et al., 2017). Through an exploratory factor analysis,
Guo et al. (2020) identified that the TCO scale consisted of five items; all items exhibited high
loadings (above 0.7) on their constructs, and the confirmatory factor analysis results indicated
that the reliability and validity of the scales were satisfactory (a values exceeded 0.6, chi-square
value is 77.000, degrees of freedom are 19, chi-square/degrees of freedom ratio is 4.053,
goodness and fit value is 0.933, normed fit value is 0.911, and comparative fit value is 0.931).

Thus, this thesis follows this practice to measure TCO (presented in Annex A, Table A6).
4.2.1.6 Innovativeness

Drucker (1954) was among the pioneers who emphasized the significance of INV and
highlighted its being overlooked in organizational studies. The literature on INV, as found in
the works of Rogers (2010), encompasses a lot of the discussion on company innovation
capacity. Scholars in this field assert that innovation is essential for a firm's survival in an
unstable and uncertain circumstance (J. D. Johnson et al., 1997).

While some scholars, including Hurt et al. (1977), define innovativeness as the extent to
which a person, compared to other members of the social structure, adopts something new at
an early stage, it primarily focuses on the individual rather than the organization itself. In
contrast, Hurley and Hult (1998) define company INV from a group viewpoint, considering it
a component of a company's culture that reflects its receptivity to new concepts. The concept
of firm innovativeness can be approached from two perspectives: as a behavioral element,
representing the speed at which innovation is adopted by the company, and as an indicator of

the firm's tendency to embrace a shift (Hurt et al., 1977).
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In summary, Drucker (1954) and subsequent scholars have shed light on the significance
of innovativeness for companies, highlighting its importance in adapting to a volatile
environment. Definitions of innovativeness vary, with some focusing on individual adoption
and others emphasizing the collective perspective and organizational culture. Understanding
firm innovativeness from both behavioral and willingness-to-change viewpoints provides a
comprehensive perspective on its significance for organizational success.

Pucihar et al. (2019) used 13 items to measure the innovativeness construct in their study,
which were adapted from previous studies (Atuahene-Gima & Ko, 2001; Hult et al., 2004;
Naman & Slevin, 1993; Subramanian, 1996). By drawing upon established scales from these
studies, the measurement of innovativeness in the current research benefits from the extensive
validation and reliability of these items in capturing the essential dimensions of firm
innovativeness.

To measure firm innovativeness, Calantone et al. (2002) employed a six-item scale with a
high Cronbach's alpha of 0.89. This measuring tool was utilized in the works of Hurt et al. (1977)
and Hollenstein (1996) and has been validated by numerous subsequent studies. The items
included in the scale capture various facets of firm innovation and have demonstrated reliability
and validity across different contexts. The use of this established scale ensures the robustness
and reliability of measuring firm innovation in the current study.

In order to optimize response rates, we chose to utilize a short and concise measurement
approach, as research has shown that lengthy surveys tend to result in lower response rates
(Burchell & Marsh, 1992). By keeping the survey brief and focused, we aimed to encourage
higher participation and engagement from respondents, ensuring the quality and reliability of
the data collected.

Thus, this thesis follows this practice to measure INV (presented in Annex A, Table A7).
4.2.1.7 Environmental turbulence

Jaworski and Kohli (1993) developed scales for MKT consisting of 6 items and technological
turbulence consisting of 5 items. The items in the MKT scale measured the degree to which the
demographics and tastes of the target market within an organization underwent changes over
time. For instance, an item inquired about the occurrence of client demand for goods and
services that they had not previously acquired. On the other hand, the items in the TCT
questionnaire assessed which technology within the industry was undergoing significant change.
For example, one item gauged the rapidity of technological changes within the industry.

These scales, which were created by Jaworski and Kohli (1993), were widely used to
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measure business environmental factors. Clauss et al. (2019) used it to assess environmental
turbulence as a moderator and reveal a positive moderating impact on EMT on the relationship
between STA and each dimension of BMI. Pucihar et al. (2019) use it to assess the business
environment, as external drivers directly influence and positively impact the level of BMI.

Thus, this thesis follows these practices and adopts two constructs, which are market
turbulence and technological turbulence of environment turbulence, developed by Jaworski and
Kohli (1993), to assess MKT and TCT as external antecedents with an effect on BMI (presented
in Annex A, Table A8 for MKT, Table A6 for TCT).

4.2.2 Instrument of BMI

Latifi and Bouwman (2018) have formulated a model to investigate the influence of BMI on
enterprise performance by considering mediating and moderating factors. Through a systematic
literature review, they identified twenty moderating factors, grouped into four categories:
company attributes, industry attributes, BM execution, and BM exercises. Additionally, they
recognized 10 mediation variables, classified into three sub-groups: revenue increase,
efficiency increase, and strengthening organizational capacity.

In most studies, the Zott and Amit (2007, 2008) measure is employed to assess BMI, which
was initially designed with 26 indicators to evaluate two types of BMI: efficiency-centered and
novelty-centered.

Clauss (2016) introduced a hierarchical, three-level scale for assessing BMI. At the first
level, 41 reflective indicators assess ten subconstructs of BMI. Building upon the second-level
measurement scale, Clauss et al. (2019) empirically examined data from 432 German firms in
the electronics industry. The research concluded a positive relationship between strategic agility
and BMI, with the degree of EMT strengthening this correlation.

Spieth and Schneider (2016) have significantly contributed to the field of BMI by offering
a well-defined conceptualization of BMI and developing a measurement scale to evaluate it.
Their scale incorporates three essential dimensions: VOI, VAI, and RMI, and comprises nine
indicators. To validate the measurement model, they conducted a survey involving 200 German
firms. The BMI measurement scale consists of nine items, systematically assessing the extent
of BMI across the three aspects: (1) VOI (three items): This dimension evaluates the innovation
in the value proposition and the offerings provided to customers. (2) VAI (four items): This
dimension pertains to the innovative changes made to the company's internal processes, assets,
and ability to support the new value proposition. (3) RMI (two items): This dimension focuses

on the novel approaches and strategies implemented to generate revenue from the value
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proposition and business activities.

By establishing a clear definition and providing a robust measurement scale, Spieth and
Schneider (2016) have enabled researchers and practitioners to comprehensively assess and
analyze the effect of BMI on various aspects. Miroshnychenko et al. (2021) have utilized the
BMI scale built by Spieth and Schneider (2016) to analyze the relationship between absorptive
ability and STA and its effect on BMI. Heider et al. (2021) explored the function of DC in
driving BMI within a sample of 285 respondents from German SMEs and also adopted the
measurement scale developed by Spieth and Schneider (2016) to measure BMI.

In this study, we have chosen to adopt a concise and brief measure, considering that lengthy
surveys tend to result in lower response rates (Burchell & Marsh, 1992), which can significantly
impact the reliability of the data. Thus, we adopted Spieth and Schneider (2016) developed

scale to measure BMI (presented in Annex A, Table A9).
4.2.3 Instrument of Firm performance

Dawes (1999) noted that while subjective performance measures have their preponderance,
companies may be hesitant to reveal their factual performance information, and realistic
challenges may arise when collecting subjective evaluations included in a comprehensive
survey. In this study, an objective measure was employed to assess overall firm performance,
following the model suggested by Venkatraman and Ramanujam (1986). The usage of
subjective performance evaluation as a valid proxy for value-free assessment has been
supported by previous research (Dess & Robinson, 1984; McDermott & Prajogo, 2012;
Venkatraman & Ramanujam, 1986).

To measure the company’s general performance across the past two years, five items were
utilized for financial result measures and three market outcome measures. This approach
allowed for the assessment of firm performance from a subjective perspective, considering a
range of financial and market-based indicators. The use of subjective assessment provided a
practical and reliable means of capturing overall firm performance within the research context.

Latifi et al. (2021) constructed a theoretical research structure model by conducting a
comprehensive literature overview of 37 empirical publications that explored potential
moderating and mediating elements between BMI and enterprise performance, which
measurement instrument adopted from Venkatraman and Ramanujam (1986) developed scale.
The framework was then used on a special survey sample comprising 563 SMEs from Europe.
The primary objective was to investigate the relationship by which BMI affects enterprise

performance within this context. Thus, this thesis follows this practice to measure firm
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performance (presented in Annex A, Table A10).
4.2.4 Instrument mediators and moderators

As described in chapter 3.4, DC mediates between STA and BMI; DC mediates between ORA
and BMI; INV mediates between TCO and BMI; MKT mediates between TCT and BMI; PMO
mediates between RMO and BMI; and the instrument details are presented in chapter 4.2.1.
As chapter 3.5 describes, technological turbulence will be the moderator to moderate the
relationship from antecedents to BMI, and the instrument will use Jaworski and Kohli (1993)

scales, which are described in detail in chapter 4.2.1.5.

4.3 Data collection

4.3.1 Add supplementary items in questionnaire

To obtain the profile of questionnaire participants, this thesis added supplementary items to the
questionnaire, as outlined below:

(1) The position of the questionnaire respondent was categorized into the following options:
chairman or general manager, vice general manager, director or department manager, other
technical or management position, and first-line employees.

(2) The number of employees for the questionnaire respondent was categorized into the
following options: fewer than 10 workers, from 10 to 49 workers, from 50 to 249 workers, from
250 to 2000 workers, and above 2000 workers.

(3) The years of firm establishment of the questionnaire respondent were categorized into
the following options: under three years, between three and six years, between six and ten years,
and above ten years.

(4) The firm annual revenue of the questionnaire respondent was categorized into the
following options: below 10 million RMB, from 10 to 50 million CNY/, from 50 to 100 million
CNY, from 100 million to 1 billion CNY, and above 1 billion CNY.

(5) Whether the firm has a research and development function or not, questionnaire
respondents

(6) Add self-report items, such as "Please rate your confidence in answering this
questionnaire,” to ask the participant's level of attentiveness and engagement during the survey
process (Ward & Meade, 2023).
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4.3.2 Determine sample size

A commonly followed guideline for reliable PLS-SEM estimations, proposed by Barclay et al.
(1995), recommends a required sample volume equivalent to ten times the highest quantity of
paths directed towards any construct in the external model as well as the internal model (Hair
etal., 2012). It offers a rough calculation for the required sample volume. This research follows
up on this guideline. For the outer model (indicators to construct), the path number is 80 based
on Figure 5.1, and for the inner model (relationships between constructs), the path number is
10 based on Figure 5.2. Thus, for this research, the minimum sample size is 900; actually, we

collected 967 validated samples.
4.3.3 Conduct data collection

China's economic growth surged following its entry into the World Trade Organization (Pereira,
2020), and SMEs in China have a significant role as the backbone of the economy, as widely
recognized by researchers (Muller etal., 2017). Additionally, SMEs are recognized as important
contributors to innovation (Miroshnychenko et al., 2021). SMEs are increasingly recognized
for their crucial role in economic growth and make up the majority of companies in China (Petti
etal., 2017; Tommaso et al., 2012). Hence, this thesis focuses on SMEs in China to assess the
antecedents, BMI, and outcomes.

Pilot test and improve the questionnaire. In this thesis, an initial test was performed to assess
the effectiveness of the main contents of the scale. Additionally, an analysis was performed to
evaluate the relevance, comprehensibility, and logic of the questionnaire. During the pilot test,
we received 60 samples from the participant. We have received five questionnaire items for
sentence improvement advice. And we also received advice to add self-report items, such as
"Please rate your confidence in answering this questionnaire,” to ask the participant's self-
confidence level about the questionnaire response (Ward & Meade, 2023). Following the
modifications made to the preliminary survey based on the findings from the initial test result,
all the advice was adopted, and the related items in the questionnaire were improved. Then we
developed the final version of the web-based scale using the Questionnaire Star platform.

Following adjustments according to the findings of the pilot test's original questionnaire,
the completed web survey was designed using the Questionnaire Star platform. To attain our
study objectives, the research data for our work was primarily acquired via the below sources:

(1) EMBA student and graduate, because most EMBA students and graduates take on top

management roles and have good knowledge and managerial practice. Thus, they can provide
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an exact response to the questionnaire from top executives. We are the selected EMBA
association for the Xuanzang Road Gobi Challenge to distribute the questionnaire. The
Xuanzang Road Gobi Challenge is a segmented multi-day cross-country long-distance race
game (four days with a total of 121 kilometers) with famous business schools and brand
companies as the main participants (Xuanzang Road Organizing Committee, 2023). In the past
18 years, the association has attracted 83 top Chinese business schools in the world, a total of
170 participating teams, and more than 30,000 top managers (Xuanzang Road Organizing
Committee, 2023).

(2) MBA students and graduates, because most MBA students and graduates take middle-
level management roles and have good knowledge and managerial practice. Thus, they can
provide an exact response to the questionnaire from a middle-level management point of view.
We have been selected by MBA China Southwest Alliance to distribute the questionnaire.

(3) Doctoral of Management students and graduates, because most of the students and
graduates take on top management roles and have good knowledge and managerial practice.
Thus, they can provide an exact response to the questionnaire from the point of view of top
management. We have been given the questionnaire.

(4) Recommendations from familiar entrepreneurs made the sample range gradually expand,
and the response percentage increased.

(5) From the email and instant messaging channels to distribute the questionnaire, between
January 1 and April 30, 2023, a total of 1778 surveys were issued through the above-mentioned

channels, resulting in the collection of 1352 samples with a response rate of 76.04%.

4.4 Addressing careless responses

Careless responses in questionnaire data could give rise to various psychological challenges.
They can introduce inside group inaccuracy and declining reliability, leading to potential
attenuation or strengthening of relationships (J. L. Huang et al., 2014). Furthermore, careless
responses may strengthen the dangers of making type one or type two mistakes when testing
hypotheses and adversely affect the effectiveness of factor analysis results (J. L. Huang et al.,
2014). Notably, careless responding is widespread in surveys and assessments (Bowling et al.,
2016; Meade & Craig, 2012). This issue holds the possibility of impacting the outcome of this
study because it relies on questionnaires and assessments provided by individuals themselves,
especially those conducted online (Ward & Meade, 2023).

In their recent work, Ward and Meade (2023) provided a comprehensive summary of
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various typologies of methods aimed at identifying careless responses in survey data. The most
common approach for dealing with careless responders, once identified, is to exclude them from
the sample (Ward & Meade, 2023). We adopted invariability, fast responses, inconsistency,
self-report, and outlier analysis to deal with careless responses, with details as below:

(1) Invariability: To identify invariable responses, one can employ various indices that
assess invariability, such as the long string index or examining the repetition of selecting each
indicator option (Ward & Meade, 2023). These indices help in detecting patterns of unchanging
or repeated responses, which may indicate careless responses in the survey data. Survey
responses with a frequency of each response value exceeding 80% were removed, resulting in
the exclusion of 163 survey responses.

(2) Fast responses and careless responses may be associated with exceptionally fast survey
response times. Respondents who provide responses at an extraordinarily rapid pace often face
challenges in thoroughly reading, comprehending, and accurately answering the survey items
(Ward & Meade, 2023). Employing a lower threshold of two seconds per item has proven to
yield more accurate and reliable outcomes in recognizing careless reactions (Bowling et al.,
2016). The questionnaire star platform can, by default, capture the total response time for all
questionnaire items. Each item's average response time can be obtained by dividing the total
response time by the total number of items in our survey. This thesis removed 72 careless
participants whose average response time for each item was below 2 seconds in the survey.

(3) Inconsistency: the data on inconsistent careless responses do not align with the patterns
one would expect built on a foundation of theory or logic, as well as the trends observed in the
data (Ward & Meade, 2023). For example, if two factors are virtually the same or very similarly
correlated, one would rationally anticipate very similar responses from all participants.
However, inconsistent, careless responders tend to produce responses that do not meet the
expected level of consistency in such situations. This thesis removed 36 careless participants
survey data for inconsistency.

(4) Self-report: Additional items are used to ask the respondent’s level of attentiveness and
engagement during the response activity, often accompanied by confidence that any study
reward promised will be provided (Ward & Meade, 2023). These items can be single-item
questions (e.g., "Were you careful in answering the survey?"). This thesis removed 35 survey
data points for self-reporting.

(5) Outlier analysis: The Mahalanobis distance is a multidimensional outlier analysis
approach that evaluates how much response data deviates from the sample in a multivariate
space (De Maesschalck et al., 2000; Ward & Meade, 2023). The Mahalanobis distance can also
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be effective in identifying various forms of careless responses. This includes cases where
respondents may provide mid-range responses to avoid drawing attention, and such respondents
may still be considered outliers for specific items when the majority of the sample has provided
extreme responses (Ward & Meade, 2023). Mahalanobis distance is easy to calculate in most
applications and can be computed for the survey result information, so this thesis uses IBM
SPSS 26 to calculate the Mahalanobis distance by using the "linear regression™ function and
selecting the Mahalanobis option. Then we used the formula "1 - cdf.chisq (Mahalanobis
distance, 80)" to calculate the chi-squared cumulative probability figure distributions with 80
proportions of freedom (80 scale items). This thesis adopted 0.001 cumulative probability as
the threshold and removed 79 outlier surveys.

Summary: Out of a total of 1352 survey responses, 385 surveys were removed during the
validation of the careless survey data. These exclusions were categorized as follows: 163
surveys were removed due to invariability in responses; 72 surveys were removed for fast
response times; 36 surveys were removed due to inconsistencies in the responses; 35 surveys
were removed based on self-report measures; and 79 surveys were removed through outlier

analysis. After these exclusions, the final dataset consisted of 967 valid survey responses.

4.5 Chapter summary

This part delves into the research method conducted, outlining the survey design, data collection,
and addressing careless responses in detail as below:

First, it presents the questionnaire for capturing the antecedents of BMI. This
comprehensive questionnaire includes dimensions including RMO, PMO, STA, DC, TCO,
TCT, ORA, INV, and MKT.

Second, the chapter presents the BMI questionnaire designed to capture data related to the
actual BMI practices of the participating organizations.

Third, the chapter includes the firm performance questionnaire, which aims to measure the
performance outcomes associated with BMI, including financial performance, market share,
customer satisfaction, and competitive advantage.

Fourth, this chapter also discusses the process of sample determination and survey
collection. It explains the criteria used to identify and select suitable participants, ensuring a
representative sample that reflects the target population.

Fifth, for addressing careless responses, we adopted invariability, fast responses,

inconsistency, self-report, and outlier analysis to deal with careless responses.
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Chapter 5: Empirical Analysis

We introduce a comprehensive general view of the statistical assessment and examination that
will be conducted. It includes a data analysis approach and tools, the use of SPSS for common
statistical analysis, and the application of PLS-SEM for structural modeling. By employing
these rigorous analytical techniques, the chapter facilitates the examination of relationships,
mediation effects, and moderation effects among the variables, leading to valuable insights and
findings.

5.1 Descriptive statistical and data validation

5.1.1 Data demographic characteristics

A total of 967 samples were obtained from Chinese-based SMEs through the questionnaire star
platform, and the sample distribution was by positions, employee quantity, years of
establishment, annual revenue, and research and development function in five categories
(presented in Annex A, Table All). Based on the responses to the survey, the details are as
below:

(1) Here is the number of respondents by their respective positions: chairman or general
manager has 199 respondents (20.58%), vice general manager has 105 respondents (10.86%),
director or department manager has 208 respondents (21.51%), other technical or management
positions have 217 respondents (22.44%), and first-line employees have 238 respondents
(24.61%).

(2) Here is the number of respondents by their firm's respective employee quantity: less
than 10 employees have 114 respondents (11.79%), from 10 to 49 employees have 266
respondents (27.51%), from 50 to 249 employees have 229 respondents (23.68%), from 250 to
2000 employees have 285 respondents (29.47%), and above 2000 employees have 73
respondents (7.55%). (3) Here is the number of respondents by their firm's respective years of
establishment: less than 3 years have respondents 178 (18.41%), from 3 to 6 years have
respondents 213 (22.03%), from 6 to 10 years have respondents 156 (16.13%), and above 10
years have respondents 420 (43.43%).

(4) Here is the number of respondents by their firm's respective annual revenue: below 10
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million RMB have respondents 294 (30.40%), from 10 to 50 million RMB have respondents
215 (22.23%), from 50 to 100 million RMB have respondents 96 (9.93%), from 100 million to
1 billion RMB have respondents 276 (28.54%), and above 1 billion RMB have respondents 86
(8.89%).

(5) Here is the number of respondents by firm. Firms that have a research and development
function have respondents of 686 (70.94%); firms that do not have a research and development
function have respondents of 281 (29.06%).

Based on the responses to the survey, here are the top 10 provinces from which respondents
came, which are Sichuan has 472 (48.81%) respondents, Guangdong has 235 (24.30%)
respondents, Chongging has 33 (3.41%) respondents, Shanghai has 31 (3.21%) respondents,
Beijing has 26 (2.69%) respondents, Zhejiang has 23 (2.38%) respondents, Jiangxi has 18
(1.86%) respondents, Shaanxi has 15 (1.55%) respondents, Henan has 13 (1.34%) respondents,
and Hunan has 13 (1.34%) respondents (presented in Annex A, Table A12).

5.1.2 Descriptive statistics of variables

We conducted descriptive statistics analysis for all variables in our PLS-SEM model with IBM
SPSS 26.0. The analysis summaries are displayed in Table 5.1. That reports the descriptive
statistics of each indicator, which include the following: (a) The total number of samples is 967;
(b) Min and Max are 1 and 5; (c) the mean value and standard deviation value; and (d) the
skewness and kurtosis values of each indicator fall into the interval from -1 to +1. If skewness
or kurtosis values belong to the interval from -1 to +1, then they are indicative of normal data
(Hair et al., 2021), so this sample dataset distribution is normal.

Table 5.1 Descriptive statistics of variables

Variables Item N Min Max Mean Std. Dev  Skewness Kurtosis
RMO1 967 1 5 3.790 0.822 -0.315 -0.168
RMO2 967 1 5 3.840 0.840 -0.387 -0.082
RMO RMO3 967 1 5 3.690 0.945 -0.284 -0.490
RMO4 967 1 5 3.920 0.870 -0.555 0.064
RMO5 967 1 5 3.780 0.874 -0.439 -0.031
RMO6 967 1 5 3.710 0.894 -0.435 -0.068
PMO1 967 1 5 3.780 0.857 -0.311 -0.288
PMO2 967 1 5 3.690 0.849 -0.165 -0.452
PMO3 967 1 5 3.750 0.864 -0.305 -0.262
PMO PMO4 967 1 5 3.710 0.830 -0.235 -0.312
PMO5 967 1 5 3.730 0.820 -0.230 -0.284
PMOG6 967 1 5 3.740 0.926 -0.388 -0.279
PMO7 967 1 5 3.620 0.916 -0.264 -0.375
PMO8 967 1 5 3.670 0.858 -0.168 -0.468
STS STS1 967 1 5 3.800 0.870 -0.388 -0.209
STS2 967 1 5 3.760 0.872 -0.351 -0.121

102



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

SLD

SRF

SEN

SEZ

TRN

ORA

TCO

TCT

INV

VOI

VAI

RMI

MKT

STS3
SLD1
SLD2
SLD3
SRF1
SRF2
SRF3
SEN1
SEN2
SEN3
SEN4
SENS
SENG
SEZ1
SEZ2
SEZ3
SEZ4
TRN1
TRN2
TRN3
TRN4
TRNS
TRNG6
ORA1l
ORAZ2
ORAS
ORA4
ORAS5
TCO1
TCO2
TCO3
TCO4
TCOS
TCT1
TCT2
TCT3
TCT4
TCT5
INV1
INV2
INV3
INV4
INV5
INV6
VOI1
VOI2
VOI3
VAIl
VAI2
VAI3
VAl4
RMI1
RMI2
MKT1
MKT2

967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967
967

PR R RPRRPRPRRPRRPPRPRRPRPRPRREPREPRPRPRRPRPRPREPRPRPREPREPRPREPREPREPRPREPREPRPREPREPRPRPREPREPRPREPREPRPRPREPRPRPREPREPRPRERRERERER

IO oI O OTOT 01T OTO1TOTO1TO1TOTO1TOTOTO1TOTO1TOTO1TO1OTOTOTO1TO1OTO1O1TO1O1O1TO1O1O1TO1O1O1O1O1TO1O1O1TO1O1TO1O01O1Oo1o1 oo ool

3.810
3.770
3.820
3.790
3.760
3.560
3.760
3.780
3.850
3.730
3.920
3.880
3.780
3.780
3.840
3.780
3.720
3.720
3.670
3.740
3.690
3.770
3.720
3.810
3.750
3.800
3.830
3.750
3.470
3.700
3.730
3.730
3.910
3.790
3.780
3.850
3.760
3.640
3.820
3.800
3.670
3.560
3.680
3.740
3.690
3.700
3.750
3.740
3.820
3.760
3.690
3.740
3.790
3.740
3.700

0.897
0.866
0.856
0.892
0.859
0.931
0.867
0.839
0.837
0.874
0.796
0.864
0.843
0.847
0.829
0.917
0.865
0.858
0.866
0.849
0.858
0.871
0.842
0.850
0.830
0.865
0.920
0.822
0.967
0.861
0.897
0.877
0.810
0.848
0.870
0.816
0.883
0.772
0.917
0.855
0.896
0.936
0.775
0.886
0.841
0.876
0.861
0.819
0.895
0.855
0.884
0.847
0.784
0.853
0.862

-0.409
-0.381
-0.324
-0.465
-0.324
-0.158
-0.449
-0.163
-0.459
-0.280
-0.386
-0.499
-0.388
-0.333
-0.396
-0.359
-0.471
-0.245
-0.290
-0.394
-0.298
-0.372
-0.241
-0.430
-0.290
-0.415
-0.447
-0.279
-0.255
-0.231
-0.365
-0.293
-0.287
-0.332
-0.354
-0.237
-0.297
-0.091
-0.462
-0.403
-0.377
-0.308
-0.121
-0.379
-0.257
-0.335
-0.364
-0.292
-0.452
-0.346
-0.343
-0.372
-0.138
-0.391
-0.290

-0.168
-0.101
-0.383
-0.014
-0.267
-0.401
0.026
-0.602
0.101
-0.371
-0.096
-0.017
0.037
-0.259
-0.059
-0.354
0.229
-0.425
-0.185
0.159
-0.228
-0.184
-0.308
0.046
-0.267
-0.063
-0.246
-0.134
-0.424
-0.440
-0.192
-0.371
-0.488
-0.168
-0.207
-0.443
-0.366
-0.169
-0.273
-0.110
-0.066
-0.195
-0.243
-0.160
-0.229
-0.110
-0.045
-0.213
-0.217
-0.081
-0.146
-0.050
-0.359
0.080
-0.299

103



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

MKT3 967 1 5 3.710 0.892 -0.419 -0.034
MKT4 967 1 5 3.760 0.883 -0.409 -0.027
MKT5 967 1 5 3.780 0.833 -0.395 0.154
MKT6 967 1 5 3.730 0.823 -0.132 -0.521
FMP1 967 1 5 3.680 0.865 -0.210 -0.377
FMP2 967 1 5 3.620 0.926 -0.319 -0.253
FMP FMP3 967 1 5 3.640 0.909 -0.211 -0.333
FMP4 967 1 5 3.660 0.887 -0.395 0.029
FMP5 967 1 5 3.730 0.910 -0.456 -0.058

5.1.3 Deal with common method bias

To improve the impact of common method bias (Podsakoff et al., 2003; Podsakoff & Organ,
1986) on research results, the thesis adopts Tehseen et al. (2017) suggestion for procedure
control, already described in Chapter 4.1.2. This section describes using statistical control to
reduce common-method bias after data gathering.

Harman's single-factor verification is the most widely adopted method, which is utilized to
assess the common-method bias in research works by scholars (Tehseen et al., 2017). The
method is a post-data collection procedure that is used to verify if a single factor is responsible
for variations in the dataset or not (Chang et al., 2010). To conduct this assessment approach,
all indicators from each latent variable are entered into factor analysis software to calculate
whether a single variable manifests itself or results in the predominance of the covariance
among the measurements. If the consequences do not reveal a single variable that
predominantly explains the covariance, it suggests that the common method bias issue is likely
infrequent in the research. (Chang et al., 2010). This thesis for a single factor test is conducted
with principal component analysis in SPSS 26. The detailed steps are as below:

First, input all items of indicators of all latent constructs into the SPSS factor analysis
function and execute the principal component analysis with the rotation (none) option in SPSS.

Second, check the generated output result, which revealed 10 distinct variables accounting
for 60.336% of the total variance. The first unrotated factor achieved only 40.313% of the
variance in the dataset. Details are in Table 5.2 (Extraction method: Principal component
analysis.). The total variance explained shows The result meets two recommendations, which
are that no single variable will be present from the factor analysis or that no special variable
could explain most of the covariance (Chang et al., 2010). The findings demonstrated that

common method bias values meet our research requirements.
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Table 5.2 Total variance explained

Comp- Initial Eigenvalues Extraction Sums of Squared Loadings
onent Total % of Variance  Cumulative % Total % of Variance  Cumulative %
1 32.25 40.313 40.313 32.25 40.313 40.313
2 2.945 3.681 43.994 2.945 3.681 43.994
3 2.278 2.848 46.842 2.278 2.848 46.842
4 1.861 2.326 49.168 1.861 2.326 49.168
5 1.672 2.09 51.258 1.672 2.09 51.258
6 1.626 2.033 53.291 1.626 2.033 53.291
7 1.534 1.917 55.208 1.534 1.917 55.208
8 1435 1.793 57.001 1.435 1.793 57.001
9 1.371 1.713 58.715 1.371 1.713 58.715
10 1.297 1.622 60.336 1.297 1.622 60.336
11 1.227 1534 61.87 1.227 1534 61.87
12 1.142 1.427 63.297 1.142 1.427 63.297
13 1.081 1.351 64.648 1.081 1.351 64.648
14 1.022 1.278 65.926 1.022 1.278 65.926
15 0.994 1.243 67.169

16 0.908 1.134 68.303

17 0.865 1.081 69.385

18 0.812 1.015 70.399

19 0.785 0.981 71.38

20 0.741 0.926 72.307

5.1.4 Deal with no response bias

To resolve the potential issue of non-response deviation, this research undertook a rigorous
approach by meticulously comparing the demographic characteristics, specifically “position”
and “R&D” (the product and service development function of the companies), of respondents
who engaged with the survey in its early stages to those who participated later. This analytical
method was chosen based on the recommendations of Armstrong and Overton (1977), who
assert that individuals who respond to surveys at a later time might exhibit similarities to those
who do not respond, in contrast to those who participate early. Shiau and Luo (2012) used this
approach to conduct a non-response assessment in their research.

According to Shiau and Luo (2012), 60% of responses are early and 40% are late-stage
responses based on response time sequence. Therefore, the participant pool was divided into
two segments: 580 respondents who completed the survey during its initial phase were
categorized as the early respondents (from 2023/1/22 to 2023/3/16), while 387 respondents who
completed it during a subsequent phase were categorized as the later respondents (from
2023/3/17 to 2023/4/2). To ascertain the statistical importance of any distinctions between these
two groups, a chi-square assessment was conducted. This assessment aimed to determine
whether the distributions of “position” and “R&D” between the early and late respondents were

significantly different. For the “position” chi-square statistic test, the asymptotic significance
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(2-sided) p value is 0.183; for the “R&D” chi-square statistic test, the asymptotic significance
(2-sided) p value is 0.281.

The outcome of the chi-square test revealed that there were no remarkable variations (p >
0.05) in terms of “position” and “R&D” between the two respondent groups. This result led to
the reassuring conclusion that the responses both early and late remained significantly the same
in these distribution aspects. Consequently, the probability of non-response to bias is effectively
minor and acceptable (Garrison & Arbaugh, 2007). This analysis activity added credibility to
the research by reinforcing confidence in the data's representativeness and minimizing the

influence of non-response bias.

5.2 Determine method for PLS-SEM analysis

As a follow-up to Chapter 4.1.3, which describes the data analysis method for PLS-SEM, this
section focuses on determining the specific analysis method, including the higher-order
construct model analysis approach and the category of measurement model for each construct.

The step provides a framework for using PLS-SEM to analyze the collected data.
5.2.1 Higher order construct for PLS-SEM

Higher-order construct models (Sarstedt et al., 2019) or hierarchical component models
(Lohmdler, 2013) enrich PLS-SEM, which provide a research method for scholars to create a
construct on an abstraction conception (higher-order latent variables) and its more specific
conception (lower-order latent variables) (Sarstedt et al., 2019). To implement higher-order
constructs, researchers should handle the following three approaches:

(1) To implement a higher-order latent variable in PLS-SEM, scholars should decide on
two items: one is to specify the low-order latent variable measurement model, and another is to
specify the higher-order latent variable measurement model (also known as the connection from
the higher-order to its lower-order latent variables) (Wetzels et al., 2009). Each of these could
be reflective or formative, according to the properties of the latent variables. Thus, scholars
have proposed four types of higher-order construct models: reflective to reflective, reflective to
formative, formative to reflective, and formative to formative (Becker et al., 2012; Sarstedt et
al., 2019).

(2) Choose a type of method to identify the higher-order latent variables, including the
repeated indicator method and the two-stage method (Hair et al., 2017). The two-stage method

proposes two types: one is an embedded two-stage method (Ringle et al., 2012), and another is
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a disjoint two-stage method (Becker et al., 2012).

In stage one of the disjoint two-stage approach, only implement the lower-order latent
variable and its indicators in the structural model, which are directly linked to all other latent
variables that the higher-order latent variable is logically connected to (Sarstedt et al., 2019).
Then run the PLS-SEM algorithm for stage one structure mode and create a new dataset with
original components (also called indicators) and latent variables; the latent variables could be
higher-order constructs' indicators that could be used to measure the higher-order latent
variables. In stage two of the disjoint two-stage approach, some lower-order latent variables
will become higher-order constructs’ components (called latent components), and other
remainder lower-order constructs will keep their lower-order status in the new structure model,
so in the new structure model, lower-order constructs are combined with higher-order
constructs (Sarstedt et al., 2019).

It should be noted that in the PLS-SEM, the terms component and indicator, latent variable,
and construct all have the same meaning.

(3) Conduct both lower- and higher-order latent variable measurement and model quality
evaluation (Sarstedt et al., 2019).

This thesis adopted a disjointed two-stage approach and will follow up on the above-
mentioned suggestion for following PLS-SEM analysis.

5.2.2 Determine measurement model

5.2.2.1 Using criteria to determine measurement model

Currently, there are two fundamental measurement models available to researchers for
assessing latent variables in PLS-SEM: reflective and formative measurement models (Sarstedt
etal., 2021). Depending on the specifications of the PLS-SEM measurement model, researchers
could use an approach that is either reflective, formative, or a combination of both (Sarstedt et
al., 2022). Hanafiah et al. (2020) have provided criteria for determining the appropriate
measurement model for each construct, as presented in Annex A, Table A13. These criteria are
outlined for both reflective and formative models as follows:

(1) Determine Criteria 1. cause-and-effect direction. Reflective model: The causal
relationship direction is from the construct to its indicators; Formative model: The causal
relationship direction is from the indicators to the construct.

Determine Criteria 1a: indicator-construct relationship. Reflective model: indicators reflect

the construct; Formative model: indicators define different aspects of the construct.
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Determine Criteria 1b: induced construct change, reflective model: changes in indicators
will not induce an alteration in the latent variable; formative model: an alteration in indicators
will induce an alteration in the latent variable.

Determine Criteria 1c: induced indicator change, reflective model: an alteration in the latent
variable will induce an alteration in the indicators; formative model: an alteration in the latent
variable will not induce an alteration in the indicators.

(2) Determine Criteria 2: indicator interchangeability. Reflective: indicators can be
exchangeable; Formative model: indicators do not need to be interchangeable.

Determine Criteria 2a: indicator content and theme. Reflective model: indicators share
some similar content and a common thread. Formative indicators do not require similar content
or a common theme.

Determine Criteria 2b: impact of indicator deletion. Reflective model: Deleting one
indicator will not impact the construct definition; Formative model: Deleting one indicator will
impact the construct definition.

(3) Determine Criteria 3: indicator correlation. Reflective model: indicators should exhibit
high correlation; Formative model: Indicators do not need to exhibit correlation.

Determine Criteria 3a: indicator interdependence; reflective model: changing an indicator
will lead to modifications in others; formative model: changing an indicator will not induce
modifications in other indicators.

(4) Determine Criteria 4: nomological theory and causality. Reflective model: indicators
need to exhibit the same cause-and-effect relationships; Formative model: indicators do not
need to exhibit the same cause-and-effect relationships.

These criteria aid researchers in selecting the appropriate measurement model for each

construct within the PLS-SEM framework.
5.2.2.2 Using CTA to determine measurement model

The confirmatory tetrad analysis in PLS-SEM offers a statistical assessment for validating the
selection of the measurement model (Sarstedt et al., 2022). They suggested a guideline for using
confirmatory tetrad analysis results (CI index) to determine the measurement model. These
details are: (1) if all values of CI Low adjust and CI Up adjust from negative to negative, or
from positive to positive, can be determined as a formative measurement model; (2) if one or
more values of CI Low adjust and Cl Up adjust from negative to positive, or from positive to
negative, can be determined as a reflective measurement model (Kono et al., 2021). This thesis

used criteria, CTA, and literature to select each construct-measure model.
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First, we have run CTA for constructs whose count of indicators equals or exceeds 4,
including RMO, PMO, SEN, SEZ, TRN, ORA, TCO, INV, MKT, TCT, and FMP constructs
that meet the reflective model guideline (presented in Annex A, Table A14).

Second, three constructs, VOI, VAI, and RMI, which belong to the higher-order construct
of BMI, were defined as formative by Spieth and Schneider (2016), so this thesis follows this
determination. Third, all 17 lower-order latent variables and three higher-order latent variables
used criteria to define the measurement model.

Additionally, this thesis has been conducted to determine measurement model tasks for
higher-order constructs DC (latent indicators are SEN, SEZ, and TRN) and STA (latent
indicators are STS, SLD, and SRF) based on criteria described in Chapter 5.2.2.1. All the
higher-order constructs DC, STA, and BMI determine measurement models as formative. As a
summary, measurement determination consequences are displayed in Table 5.3.

Table 5.3 Determination of lower order measurement models

Constructs By CTA By Criteria By Literature Results

RMO Yes Yes Reflective
PMO Yes Yes Reflective
STS Yes Reflective
SLD Yes Reflective
SRF Yes Reflective
SEN Yes Yes Reflective
SEZ Yes Yes Reflective
TRN Yes Yes Reflective
ORA Yes Yes Reflective
TCO Yes Yes Reflective
INV Yes Yes Reflective
VOl Yes Yes Formative
VAI Yes Yes Formative
RMI Yes Yes Formative
MKT Yes Yes Reflective
TCT Yes Yes Reflective
FMP Yes Yes Reflective
DC Yes Formative
STA Yes Formative
BMI Yes Yes Formative

5.3 First stage for lower order structure model

As a follow-up disjoint two-stage method for higher-order latent variables in PLS-SEM, stage
one will implement lower-order component assessment according to the structure model, which
draws direct connections from 13 antecedents to 3 constructs of BMI and from 3 constructs of
BMI to FMP. Note that higher-order constructs were not presented in this stage-path model.

Thus, this section does the following tasks:
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(1) Crate stage one PLS path model, implement PLS-SEM algorithm calculation, create a
new dataset, and detail as in chapters 5.3.1.

(2) Conduct a reflective measurement model evaluation, as detailed in chapters 5.3.2.

(3) Conduct a formative measurement model evaluation in detail, as described in chapters
5.3.3.

(3) Conduct a structural model evaluation for the BMI effect on firm performance in
chapters 5.3.4.

5.3.1 Implement algorithm and bootstrap of PLS-SEM

As chapter 5.2 describes, this thesis adopted a disjointed two-stage method. In the first stage,
we will conduct a measurement model evaluation for all lower-order constructs and their
indicators. Table 5.3 shows the latent variable measurement models.

Latent variables RMO, PMO, STS, SLD, SRF, SEN, SEZ, TRN, ORA, TCO, INV, MKT,
TCT, and FMP are set as reflective measurement models. Latent variables VOI, VAI, and RMI
are set as formative measurement models. Implement the idea that lower-order latent variables
are connected to the remaining other latent variables that the higher-order latent variables are
logically connected to (Sarstedt et al., 2019). According to the provided conceptional model in
Chapter 3, each latent variable (RMO, PMO, STS, SLD, SRF, SEN, SEZ, TRN, ORA, TCO,
INV, MKT, and TCT) directly links to each BMI construct (VOI, VAI, and RMI), and each
BMI construct (VOI, VAI, and RMI) links to FMP.

As shown below in Figure 5.1, the antecedents of BMI represent the latent variables RMO,
PMO, STS, SLD, SRF, SEN, SEZ, TRN, ORA, TCO, INV, MKT, and TCT. These latent
variables, whose direction of the arrow points to each of their indicators, set the measurement
model as reflective. Same with FMP; the direction of the arrow points to each of its indicators,
which is also reflective. BMI has three constructs: VOI, VAI, and RMI; each indicator's
direction of arrow points to its construct, meaning it sets the measurement model as formative.

We have implemented the PLS-SEM algorithm calculation function through Smart PLS 4,
with the following condition settings: weighting scheme is path, type of results is standardized,
and initial weight is default. In this algorithm result, we have created a new dataset with original
component data and new latent variable data. The new latent variable will be used for
components in higher-order constructs.

To establish confidence intervals for parameter loadings, weights, and AVE, we employed
the bootstrapping calculation function within Smart PLS 4. The configuration parameters for

this process were as follows: 5000 subsamples, complete result aggregation, percentile
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bootstrapping for confidence intervals, two-tailed test type, significance level set at 0.05, and a
fixed seed for the random number generator.

The lower-order structure model chart is displayed in Figure 5.1.
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Figure 5.1 Original model for BMI in first stage
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5.3.2 Reflective measurement models assessment

Reflective measurement model evaluation will follow Hair et al. (2019) proposed methods,
which include: (1) reflective indicator loadings, detailed in chapter 5.3.2.1; (2) internal
consistency reliability, detailed in chapter 5.3.2.2; (3) convergence validity, detailed in chapter
5.3.2.3; and (4) discriminant validity. detail as in chapter 5.3.2.4.

5.3.2.1 Reflective Indicator loadings

The indicator loadings presented in Table 5.4 all exceed 0.708, meeting the threshold
summarized by Hair et al. (2019). This criterion suggests that the latent variables, or constructs,

account for over 50 percent of the variance in the components, thereby indicating satisfactory

reliability.
Table 5.4 Indicator loadings
95%
Variables  Indicators  Loadings Mean STDEV T Value confidence
intervals
FMP1 0.797 0.797 0.016 50.463 [0.765, 0.826]
FMP2 0.854 0.854 0.010 85.327 [0.833,0.872]
FMP FMP3 0.858 0.858 0.010 89.817 [0.838, 0.876]
FMP4 0.827 0.828 0.012 70.294 [0.804, 0.850]
FMP5 0.839 0.839 0.011 79.090 [0.818, 0.859]
INV1 0.793 0.792 0.016 49.863 [0.759, 0.822]
INV2 0.827 0.827 0.011 72.315 [0.803, 0.848]
INV INV3 0.809 0.808 0.012 66.904 [0.784, 0.832]
INV4 0.770 0.770 0.014 53.513 [0.741, 0.796]
INV5 0.881 0.881 0.008 116.846 [0.866, 0.895]
INV6 0.777 0.776 0.015 52.036 [0.746, 0.804]
MKT1 0.820 0.820 0.012 70.555 [0.796, 0.842]
MKT2 0.759 0.759 0.015 49.816 [0.727,0.787]
MKT MKT3 0.734 0.733 0.019 39.408 [0.694, 0.768]
MKT4 0.750 0.750 0.020 37.227 [0.708, 0.788]
MKT5 0.794 0.794 0.014 57.115 [0.765, 0.820]
MKT6 0.752 0.752 0.018 40.935 [0.714,0.786]
ORAl 0.820 0.820 0.013 64.491 [0.793, 0.844]
ORA2 0.830 0.830 0.012 70.457 [0.806, 0.853]
ORA ORA3 0.779 0.779 0.014 54.931 [0.75, 0.8050]
ORA4 0.740 0.740 0.018 40.721 [0.702, 0.773]
ORAS5 0.830 0.830 0.011 74.082 [0.807, 0.851]
PMO1 0.778 0.778 0.014 55.910 [0.750, 0.804]
PMO2 0.782 0.781 0.014 55.825 [0.752, 0.808]
PMO3 0.799 0.799 0.013 60.961 [0.772,0.823]
PMO PMO4 0.791 0.791 0.012 63.531 [0.765, 0.814]
PMO5 0.801 0.800 0.013 59.357 [0.773, 0.825]
PMO6 0.736 0.736 0.016 47.114 [0.703, 0.766]
PMO7 0.721 0.721 0.017 43.104 [0.687, 0.753]
PMOS8 0.811 0.811 0.012 68.952 [0.787, 0.833]

RMI RMI1 0.890 0.889 0.019 48.073 [0.851, 0.922]
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RMO

SEN

SEZ

SLD

SRF

STS

TCO

TCT

TRN

VAI

VOI

RMI2
RMO1
RMO2
RMO3
RMO4
RMO5
RMOG6
SEN1

SEN2

SEN3

SEN4

SENS

SENG

SEZ1

SEZ2

SEZ3

SEZ4

SLD1

SLD2

SLD3

SRF1

SRF2

SRF3

STS1

STS2

STS3

TCO1
TCO2
TCO3
TCO4
TCO5
TCT1

TCT?2

TCT3

TCT4
TCT5

TRN1
TRN2
TRN3
TRN4
TRN5
TRNG6
VAIl

VAI2

VAI3

VAIl4

VOI1

VOI2

VOI3

0.911
0.792
0.796
0.715
0.761
0.759
0.783
0.820
0.818
0.824
0.800
0.744
0.814
0.799
0.811
0.789
0.814
0.849
0.832
0.830
0.851
0.793
0.842
0.823
0.858
0.833
0.706
0.837
0.735
0.874
0.859
0.797
0.835
0.863
0.838
0.866
0.810
0.781
0.785
0.813
0.784
0.815
0.786
0.831
0.845
0.868
0.813
0.854
0.853

0.910
0.792
0.797
0.715
0.761
0.759
0.783
0.820
0.818
0.824
0.800
0.744
0.814
0.799
0.811
0.789
0.813
0.849
0.831
0.830
0.850
0.793
0.842
0.824
0.858
0.833
0.706
0.837
0.734
0.874
0.859
0.796
0.835
0.863
0.839
0.866
0.810
0.781
0.785
0.813
0.784
0.815
0.785
0.829
0.843
0.867
0.811
0.853
0.852

0.018
0.014
0.014
0.019
0.016
0.016
0.014
0.011
0.012
0.012
0.013
0.017
0.012
0.015
0.013
0.016
0.013
0.011
0.013
0.012
0.011
0.014
0.013
0.013
0.011
0.013
0.020
0.011
0.019
0.008
0.009
0.014
0.011
0.009
0.010
0.009
0.012
0.015
0.014
0.012
0.015
0.012
0.025
0.020
0.019
0.017
0.024
0.022
0.021

50.677
57.911
58.743
37.494
47.093
47.486
54.618
72.302
70.140
67.999
63.088
43.494
65.433
54.821
60.382
50.225
60.463
80.778
65.407
68.183
80.760
56.100
66.117
65.124
81.269
64.778
34.562
79.167
38.846
104.378
98.198
58.626
77.375
91.269
84.909
91.416
67.675
52.053
55.738
69.026
52.783
66.174
31.051
41.114
45.581
51.473
33.646
38.118
40.103

[0.872, 0.943]
[0.765, 0.817]
[0.769, 0.822]
[0.676, 0.751]
[0.728, 0.791]
[0.725, 0.788]
[0.754, 0.810]
[0.798, 0.841]
[0.795, 0.840]
[0.798, 0.846]
[0.774, 0.824]
[0.708, 0.775]
[0.787, 0.837]
[0.769, 0.826]
[0.783, 0.835]
[0.756, 0.817]
[0.785, 0.838]
[0.827, 0.868]
[0.805, 0.855]
[0.805, 0.853]
[0.828, 0.869]
[0.765, 0.819]
[0.814, 0.865]
[0.797, 0.846]
[0.836, 0.877]
[0.806, 0.857]
[0.664, 0.744]
[0.815, 0.856]
[0.695, 0.769]
[0.857, 0.890]
[0.841, 0.876]
[0.768, 0.822]
[0.812, 0.855]
[0.843, 0.880]
[0.819, 0.857]
[0.846, 0.883]
[0.786, 0.833]
[0.751, 0.809]
[0.756, 0.811]
[0.789, 0.835]
[0.753, 0.812]
[0.789, 0.838]
[0.733, 0.832]
[0.788, 0.867]
[0.805, 0.877]
[0.831, 0.898]
[0.762, 0.857]
[0.808, 0.895]
[0.809, 0.891]

5.3.2.2 Internal consistency reliability

For evaluating internal consistency reliability, a commonly used approach is the utilization of

composite reliability, as proposed by J&eskog (1971). This involves considering Cronbach's
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alpha as the low threshold, composite reliability (pC) as the high threshold, and composite
reliability (pA) as the optimal point of assessment for internal consistency reliability. The
recommended range for these three measures is set between 0.70 and 0.95 (Hair et al., 2021;
Sarstedt et al., 2022). Based on Hair et al. (2019), values ranging from 0.60 to 0.70 are
acknowledged as "acceptable in exploratory research,” values ranging from 0.70 to 0.90 are
acknowledged as "satisfactory to good," and values above 0.95 are concerning as they propose
item superfluity. As indicated in Table 5.5, the composite reliability results for all variables
range between 0.772 and 0.923, falling within the satisfactory to good range and meeting the
established thresholds.

Table 5.5 Variable reliability

Variables Cronbach's Composite Composite Meet the
alpha Reliability (pA) reliability (pC) threshold?
FMP 0.892 0.893 0.920 Yes
INV 0.895 0.896 0.920 Yes
MKT 0.861 0.864 0.896 Yes
ORA 0.859 0.862 0.899 Yes
PMO 0.906 0.906 0.924 Yes
RMO 0.861 0.863 0.896 Yes
SEN 0.890 0.891 0.916 Yes
SEZ 0.817 0.818 0.879 Yes
SLD 0.786 0.787 0.875 Yes
SRF 0.772 0.772 0.868 Yes
STS 0.788 0.788 0.876 Yes
TCO 0.862 0.872 0.902 Yes
TCT 0.896 0.898 0.923 Yes
TRN 0.886 0.886 0.913 Yes

5.3.2.3 Convergent validity

The reflective measurement approach necessitates the evaluation of convergent validity for
each latent variable. Convergent validity gauges the level to which latent variables converge to
elucidate the variance of their respective indicators (Hair et al., 2019). This evaluation selects
the average variance extracted (AVE), with a criterion AVE figure of 0.50 or higher proving
that the variable substitutes a minimum of 50% of the variance. As demonstrated in Table 5.6,
all AVE results fall within the range of 0.590 to 0.706, satisfying the specified criterion.

Table 5.6 Average variance extracted (AVE)

Variable AVE STDEV T Value 95% confidence intervals
FMP 0.698 0.011 61.066 [0.675, 0.720]
INV 0.657 0.012 55.577 [0.633, 0.679]
MKT 0.591 0.013 46.609 [0.566, 0.615]
ORA 0.641 0.013 48.912 [0.615, 0.666]
PMO 0.605 0.013 47.990 [0.580, 0.630]
RMO 0.590 0.013 44.283 [0.564, 0.616]
SEN 0.646 0.012 55.285 [0.622, 0.669]
SEZ 0.645 0.013 51.546 [0.621, 0.670]
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SLD 0.700 0.013 54.999 [0.676, 0.725]
SRF 0.687 0.013 52.753 [0.660, 0.712]
STS 0.703 0.013 55.298 [0.677,0.727]
TCO 0.648 0.012 55.743 [0.625, 0.670]
TCT 0.706 0.011 61.938 [0.683, 0.727]
TRN 0.637 0.013 50.839 [0.613, 0.662]

5.3.2.4 Discriminant validity

To evaluate discriminant validity, the Heterotrait-Monotrait (HTMT) proportion of correlation
introduced by Hair et al. (2019) is employed, which adopted the recommendations of Henseler
et al. (2015). The prescribed thresholds are as follows: (1) For conceptual similarity latent
variables: HTMT < 0.90; (2) For conceptual dissimilarity latent variables: HTMT < 0.85; and
(3) Test HTMT significance against the threshold. In the scope of this thesis, the HTMT range
falls between 0.600 and 0.777, thereby demonstrating that all latent variables integrated into the
model satisfy HTMT-based discriminant validity. The detailed HTMT data is presented in
Table 5.7.

Smart PLS 4 provides a comprehensive Fornell-Larcker criterion report, an approach
introduced by Fornell and Larcker (1981). This criterion posits that the square root of the AVE
value for a latent variable should exceed the correlation of that latent variable with each other
latent variable in a path model. The Fornell-Larcker evaluation data is presented in the lower
triangular matrix format, with the angle bisector representing the square root of AVE values.
All inter-construct correlation values are situated below the AVE values in this matrix,
affirming the model's strong Fornell-Larcker criterion-based discriminant validity (presented in
Annex A, Table A15).

Furthermore, for evaluating discriminant validity, cross-loadings (presented in Annex A,
Table A16) are employed as proposed by Sarstedt et al. (2022). The factor loadings (highlighted
in bold) of measurement indicators pertaining to each latent variable significantly outweigh the
cross-factor loadings observed with other latent variables.

Consequently, this research effectively demonstrates robust discriminant validity, as

corroborated by the HTMT ratio, Fornell-Larcker evaluation, and cross-loading analysis.
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Table 5.7 Heterotrait-monotrait ratio (HTMT)

FMP INV MKT ORA PMO RMO SEN SEZ SLD SRF STS TCO TCT TRN
FMP
INV 0.687
MKT 0.662 0.688
ORA 0.611 0.664 0.607
PMO 0.685 0.690 0.739 0.686
RMO 0.637 0.671 0.699 0.736 0.727
SEN 0.636 0.650 0.664 0.682 0.687 0.701
SEZ 0.675 0.709 0.747 0.703 0.715 0.737 0.722
SLD 0.652 0.674 0.684 0.709 0.696 0.704 0.708 0.724
SRF 0.665 0.707 0.690 0.724 0.739 0.743 0.731 0.714 0.754
STS 0.670 0.733 0.696 0.741 0.720 0.755 0.734 0.773 0.762  0.759
TCO 0.626 0.605 0.636 0.557 0.622 0.626 0.600 0.585 0.553 0.621 0.606
TCT 0.666 0.619 0.688 0.612 0.723 0.608 0.657 0.652 0.632 0.739 0.655 0.625
TRN 0.691 0.681 0.721 0.728 0.756 0.716 0.700 0.729 0.738  0.777 0.753 0.632  0.686
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5.3.3 Formative measurement models assessment

For formative measurement model assessment, this thesis follows up on Hair et al. (2012)
proposal of assessment items that are indicator weights and collinearities with the variance
inflation factor (VIF).

5.3.3.1 Indicator weight assessment

This thesis follows Sarstedt et al. (2022) suggestion to assess formative indicator weights, as
detailed below in Table 5.8. Each indicator's weight falls into 95% confidence intervals without
excluding zero, T values, or P values, which are significant. The formative indicators meet the
weighted assessment requirement.

Table 5.8 Indicators weights

95% confidence

Variable  Indicators Weights intervals STDEV T values P values
VOI1l 0.373 [0.289, 0.454] 0.043 8.728 0.000
VOI VOI2 0.397 [0.305, 0.491] 0.047 8.486 0.000
VOI3 0.420 [0.332, 0.504] 0.044 9.459 0.000
VAIl 0.215 [0.140, 0.297] 0.039 5.485 0.000
VA VAI2 0.302 [0.224, 0.380] 0.039 7.675 0.000
VAI3 0.303 [0.225, 0.379] 0.039 7.726 0.000
VAI4 0.373 [0.295, 0.450] 0.040 9.418 0.000
RMI RMI1 0.527 [0.434, 0.615] 0.047 11.273 0.000
RMI2 0.583 [0.494, 0.668] 0.045 13.062 0.000

5.3.3.2 Collinearity assessment

Sarstedt et al. (2022) suggested using the variance inflation factor (VIF) to validate collinearity
for formative measurement model items. The VIF thresholds are that if VIF is below or equal
to 3, it should be considered to have no collinearity issues; if VIF is from 3 to 5, it should be
considered to have possible collinearity issues; and if VIF is equal to or above 5, it should be
considered to have critical collinearity issues. The three formative constructs, VOI, VAI, and
RMI, which are used to measure BMI, have all their indicators' VIF values below 3, as shown
in Table 5.9. Thus, all formative indicators of VIF occur with low probability.

Table 5.9 VIF for each formative indicator

Constructs Indicators VIF
VOI1 1.574
VOl VOI2 1.775
VOI3 1.700
VAIl 1.852
VAI2 1.924
VA VAI3 2.029
VAl4 2.023
RMI1 1.632
RMI RMI2 1.632
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There is also a validated inner model VIF valve, as detailed in Table 5.10. All the inner
model VIFs are below threshold 3 and in good condition.

Table 5.10 Variance inflation factor (VIF) of inner model

FMP RMI VAI VOI
INV 2.282 2.282 2.282
MKT 2.393 2.393 2.393
ORA 2.297 2.297 2.297
PMO 2.769 2.769 2.769
RMI 1.920
RMO 2.487 2.487 2.487
SEN 2.365 2.365 2.365
SEZ 2.374 2.374 2.374
SLD 2.137 2.137 2.137
SRF 2.340 2.340 2.340
STS 2.386 2.386 2.386
TCO 1.815 1.815 1.815
TCT 2.266 2.266 2.266
TRN 2.740 2.740 2.740
VAI 2.119
VOI 1.992

In addition, other reflective indicators were validated using VIF (variance inflation factor)
values (presented in Annex A, Table A17). Most of the indicators exhibited VIF values below
3, indicating acceptable levels of multicollinearity. However, three indicators, namely TCO4,
INV5, and TCT5, had VIF values falling within the range of 3 to 5, which is slightly higher but

still within an acceptable threshold.
5.3.4 Structural model evaluation for BMI effect on firm performance

Spieth and Schneider (2016) proposed that BMI contain three constructs, which are VOI, VA,
and RMI. We developed nine formative indicators for these three constructs and a two-layer
formative measurement model to evaluate relationships: (1) between the nine indicators and the
three latent variables (described in Chapter 5.3.3) for lower order, and (2) between the three
latent variables and BMI (described in Chapter 5.4.1) for higher order. This section will assess
the relationship between three latent variables and firm performance.

To conduct this evaluation task, we can only put the analysis in stage one of the disjoint
two-stage method as described in Chapter 5.2.1. For path coefficients and R? theory, criteria, or
threshold introductions, refer to chapters 5.4.2.2 and 5.4.2.3.

As below, Table 5.11 indicated that RMI (Path coefficient = 0.201, 95% confidence
intervals = [0.201, 0.037], t =5.463, P < 0.01), VAI (Path coefficient = 0.352, 95% confidence
intervals = [0.352, 0.038], t = 9.286, P < 0.01), and VOI (Path coefficient = 0.201, 95%
confidence intervals = [0.201, 0.038], t = 5.252, P < 0.01) denote a positive and significant
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correlation to BMI.
Table 5.11 First stage path coefficients

ltems Pgth STDEV 95% confidence T P
coefficients intervals values values
RMI -> FMP 0.201 0.037 [0.201, 0.037] 5.463 0.000
VAI -> FMP 0.352 0.038 [0.352, 0.038] 9.286 0.000
VOl -> FMP 0.201 0.038 [0.201, 0.038] 5.252 0.000

Based on the above description, the hypothesis test result is as below:

Passed hypothesis H8a test: The VOI in BMI demonstrates a positive influence on firm
performance for SMEs.

Passed hypothesis H8b test: VAI in BMI demonstrates a positive influence on firm
performance for SMEs.

Passed hypothesis H8c test: RMI in BMI demonstrates a positive influence on firm
performance for SMEs.

As Table 5.12 shows, BMI’s constructs (VOI, VAI, and RMI) have an R? value above the
0.5 threshold and can be considered moderate; the FMP R? value is 0.438, which meets the
0.333 threshold and can be considered to have high explanatory relevance.

Table 5.12 First stage R? of the endogenous construct

ltems R? STDEV 95% confidence T P
intervals values values
FMP 0.438 0.026 [0.438, 0.026] 16.712 0.000
RMI 0.508 0.024 [0.508, 0.024] 21.304 0.000
VAI 0.605 0.022 [0.605, 0.022] 27.319 0.000
VOI 0.523 0.024 [0.523, 0.024] 21.934 0.000

The f2 effect size is redundancy to measuring the path coefficients (Hair et al., 2019); more
precisely, when conducting predictor constructs explaining dependent constructs, the rank order
is usually the same while comparing the values of the path coefficients and the f> magnitude of
effects. The f2 magnitude of effects explains the representation of partial or complete mediation
(Nitzl et al., 2016). As a general guideline, values greater than 0.02 account for small effects,
0.15 account for medium effects, and 0.35 account for large > magnitudes of effects (Cohen,
1992). As Table 5.13 indicated, the f2 magnitude of the effects of VOI, VAI, and RMI on FMP
falls into the 0.02 to 0.15 interval, thus they are medium f? effect sizes.

Table 5.13 First stage f> magnitude of effects of the endogenous path

ltems 2 STDEV 95% confidence T P
intervals values values
RMI -> FMP 0.038 0.014 [0.038, 0.014] 2.616 0.009
VAl -> FMP 0.104 0.025 [0.104, 0.025] 4,178 0.000
VOI -> FMP 0.036 0.015 [0.036, 0.015] 2.469 0.014
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5.4 Second stage for higher order structure model

As Figure 5.2 shows, we have implemented the PLS-SEM algorithm calculation function
through Smart PLS 4, with the following condition settings: weighting scheme is path, type of
results is standardized, and initial weight is default. In this algorithm result, we have created a
new dataset with original component data and new latent variable data. The new latent variable
will be used for components in higher-order constructs.

To get the confidence interval of parameter loadings, weights, and AVE, we have
implemented the PLS-SEM bootstrapping calculation function through Smart PLS 4, with the
following condition settings: Subsamples are 5000, the number of results is complete, the
confidence interval method is percentile bootstrapping, the test type is two-tailed, the

significance level is 0.05, and the random number generator is a fixed seed.
5.4.1 Measurement model evaluation

In stage two, only assess three new higher-order constructs, which are DC, STA, and BMI. DC
has three latent variables: LV SEN, LV SEZ, and LV TRN. STA has three latent variables: LV
SLD, LV SRF, and LV STS. BMI has three latent variables: LV VOI, LV VAI, and LV RMI.
For formative measurement model assessment, this thesis follows up on Hair et al. (2012)
proposal of assessment items that are indicator weights and collinearities with the variance
inflation factor (VIF).

5.4.1.1 Latent indicators weight

This thesis follows Sarstedt et al. (2022) suggestion to assess formative indicator weights in
detail. Each latent indicator's weight falls into 95% confidence intervals without including zero,
T values, or P values. The formative indicators meet the weighted assessment requirement.
Additionally, indicator loading is not recommended by Hair et al. (2012) for evaluating the
formative model but is still used to determine which indicators should be eliminated while both
weight and loading are unsignificant (Hair et al., 2021). It is shown that all of the indicator
loading is above 0.708, which is the criteria summarized by Hair et al. (2019), showing that
latent variables (or constructs) account for over 50% of the component's variance, hence

allowing for satisfactory reliability (presented in Annex A, Table A18).

120



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

This thesis evaluated the weights of formative indicators, as illustrated in Table 5.14 below.

Table 5.14 Latent indicators outer weights

Variables !_atgnt Weights 95% confidence STDEV T values P values
indicators intervals
LV SEN 0.261 [0.185, 0.336] 0.039 6.731 0.000
DC LV SEZ 0.409 [0.337,0.481] 0.037 10.947 0.000
LV TRN 0.482 [0.408, 0.552] 0.037 12.934 0.000
LV SLD 0.403 [0.323,0.479] 0.040 9.991 0.000
STA LV SRF 0.283 [0.207, 0.357] 0.038 7.479 0.000
LV STS 0.479 [0.398, 0.555] 0.040 12.065 0.000
LV VOl 0.325 [0.259, 0.387] 0.033 9.844 0.000
BMI LV VAI 0.505 [0.444, 0.567] 0.032 16.005 0.000
LV RMI 0.311 [0.243, 0.377] 0.034 9.190 0.000

5.4.1.2 Collinearity statistics

Sarstedt et al. (2022) suggested using the VIF to validate collinearity for formative
measurement items. The VIF thresholds are that if VIF is below or equal to 3, it should be
considered to have no collinearity issues; if VIF is from 3 to 5, it should be considered to have
possible collinearity issues; and if VIF is equal to or above 5, it should be considered to have
critical collinearity issues. The three formative constructs, VOI, VAI, and RMI, which are used
to measure BMI, have all their indicators' VIF values below 3, as shown in Table 5.15. Thus,
all formative indicators of VIF occur with low probability.

Table 5.15 Outer mode VIF

Variables Latent indicators VIF
LV SEN 1.901

DC LV SEZ 1.892
LV TRN 1.920

LV SLD 1.801

STA LV SRF 1.780
LV STS 1.817

LV VOI 1.991

BMI LV VAI 2.119
LV RMI 1.920

5.4.2 Structural model evaluation

After the measurement model assessment meets the acceptable criteria, the subsequent phase
involves evaluating the structural model, as shown in Figure 5.2. This evaluation encompasses
crucial parameters, including the coefficient of determination (R?), the cross-validated
redundancy measure (Q?) employing blindfolding algorithms, and path coefficients, in
accordance with the guidelines presented by Hair et al. (2019). The second-order structure

model diagram is presented in Figure 5.2 below.
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Figure 5.2 Second-order structure model

We created this structure model based on the conceptual model mentioned in Chapter 3.6.
RMO, PMO, ORA, TCO, INV, TCT, MKT, DC, and STA are antecedents of BMI, and BMI
will affect FMP. The path coefficients provide evidence for the strength of the path model (Hair
etal., 2012). In Figure 5.2, for example, the data is 0.075 (2.301) on the line from PMO to BMI;
0.075 is the path coefficient, 2.301 is the T value, and a T value above 1.96 means it is 95%
significant. As Figure 5.2 shows, in this model, BMI, DC, and STA are higher-order constructs.
DC has three latent variables: LV SEN, LV SEZ, and LV TRN. STA has three latent variables:
LV SLD, LV SRF, and LV STS. BMI has three latent variables: LV VOI, LV VAI, and LV
RMI. Others include RMO, PMO, ORA, TCO, INV, TCT, MKT, and FMP, which are lower-

order constructs.
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5.4.2.1 Collinearity statistics

Because computing the path coefficient is founded on several regression calculation
assumptions, we must ensure collinearity challenges do not impact regression consequences
and therefore conduct inner model VIF validation (Sarstedt et al., 2021). The inner VIF
threshold is the same as the requirement for formative measurement models.

There is also a validated inner model VIF valve, as detailed in Table 5.16. Except for DC
to BMI and STA to BMI, the inner VIF values fall within the 3 to 5 thresholds, and all the other
inner model VIF values are below threshold 3 and meet good condition.

Table 5.16 Inner mode VIF

Variables BMI FMP
BMI 1
DC 4.614
INV 2.265
MKT 2.377
ORA 2.297
PMO 2.756

RMO 2.470
STA 3.905
TCO 1.799
TCT 2.206

5.4.2.2 Path coefficients

Normal path coefficients range from -1 to +1; high positive relationships are those nearer to +1,
whereas high negative relationships are those nearer to -1. (Sarstedt et al., 2021). A path
coefficient of 0.5 translates to an endogenous variable that will increase by 0.5 STDEV units
for every STDEV unit increase in the exogenous variable if you do not change all other
independent constructs (Sarstedt et al., 2021). If zero does not fall within the 95% confidence
intervals, a path coefficient is statistically significant at a 5% significance level (Sarstedt et al.,
2021). Ascertaining whether the level of the coefficient is significant must be determined within
the realm of study. As below, Table 5.17 shows, and each path analysis summary is as below:
Table 5.17 Second stage path coefficients

Path Path coefficients 95% confidence intervals STDEV T values P values
BMI -> FMP 0.662 [0.622,0.700] 0.020 33.392 0.000
DC -> BMI 0.255 [0.171, 0.338] 0.043 5.975 0.000
INV -> BMI 0.129 [0.074,0.190] 0.030 4,324 0.000
MKT -> BMI 0.152 [0.089, 0.214] 0.032 4,704 0.000
ORA -> BMI 0.030 [-0.031, 0.09] 0.031 0.991 0.322
PMO -> BMI 0.075 [0.010, 0.138] 0.033 2.301 0.021
RMO -> BMI 0.017 [-0.048, 0.081] 0.033 0.513 0.608
STA -> BMI 0.168 [0.089, 0.244] 0.040 4.254 0.000
TCO -> BMI 0.052 [0.003, 0.103] 0.026 2.049 0.041
TCT -> BMI 0.108 [0.052,0.162] 0.029 3.765 0.000
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Table 5.17 is indicated that PMO (Path coefficient = 0.075, 95% confidence intervals =
[0.010, 0.138], t = 2.301, P less than 0.05), STA (Path coefficient = 0.168, 95% confidence
intervals = [0.089, 0.244], t = 4.254, P less than 0.01), DC (Path coefficient = 0.255 95%
confidence intervals = [0.171, 0.338], t = 5.975, P less than 0.01), TCO (Path coefficient =
0.052, 95% confidence intervals = [0.003, 0.103], t = 2.049, P less than 0.05), TCT (Path
coefficient = 0.108, 95% confidence intervals = [0.052, 0.162], t = 3.765, P less than 0.01), INV
(Path coefficient = 0.129, 95% confidence intervals = [0.074, 0.190], t = 4.324, P less than 0.01),
MKT (Path coefficient = 0.152, 95% confidence intervals = [0.089, 0.214], t = 4.704, P less
than 0.01) have positive and significant correlation with BMI.

RMO (Path coefficient = 0.017, 95% confidence intervals = [-0.048, 0.081], t = 0.513, P
greater than 0.05), and ORA (Path coefficient = 0.030, 95% confidence intervals = [-0.031,
0.09], t = 0.991, P greater than 0.05) have a positive or negative correlation with BMI based on
95% confidence intervals that include 0 and have an unsignificant correlation with BMI also.

BMI (path coefficient = 0.662, 95% confidence intervals = [0.622, 0.7], t = 33.392, P less
than 0.01) has a positive and significant correlation with FMP.

As described above, the hypothesis test result is displayed below:

Fail hypothesis H1la test: Responsive market orientation does not demonstrate a positive
effect on BMI for SMEs.

Passed hypothesis H1b test: Proactive market orientation demonstrates a positive influence
on BMI for SMEs.

Passed hypothesis H2 test: Strategic agility demonstrates a positive effect on BMI for SMEs.

Passed hypothesis H3 test: DC demonstrates a positive effect on BMI for SMEs.

Fail hypothesis H4 test: Organizational agility does not demonstrate a positive effect on
BMI for SMEs.

Passed hypothesis H5a test: Technological openness demonstrates a positive effect on BMI
for SMEs.

Passed hypothesis H5b test: Technological turbulence demonstrates a positive effect on
BMI for SMEs.

Passed hypothesis H6 test: Innovativeness demonstrates a positive effect on BMI for SMEs.

Passed hypothesis H7 test: Market turbulence demonstrates a positive effect on BMI for
SMEs.

Passed hypothesis H8 test: BMI demonstrates a positive effect on FMP for SMEs.
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5.4.2.3 Coefficient of determination R2

Every one of the endogenous constructs includes an R-squared (R?) value, which serves as an
indicator of the model's capacity to provide explanations or account for variance within those
constructs (Shmueli & Koppius, 2011). The As a guideline, an R? value equal to or above 0.75
can be considered substantial, a value equal to or above 0.50 can be considered moderate, and
a value equal to or above 0.25 could be viewed as feeble (Hair et al., 2011). More precisely,
Chin et al. (1998) proposed that R? be greater than 0.333, which is higher than average and can
be considered with high explanatory relevance. As Table 5.18 shows, the BMI R? value is 0.712,
which meets the 0.75 threshold, and the FMP R? value is 0.438, which meets the 0.333 threshold.

Table 5.18 R? of the endogenous construct

95% confidence

Construct R? STDEV . T values P values
intervals
BMI 0.712 0.018 [0.751, 0.679] 38.818 0.000
FMP 0.438 0.026 [0.490, 0.387] 16.705 0.000

5.4.2.4 Blindfolding Q3

The Q2 value (Geisser, 1974) is another approach to evaluating the PLS-SEM path model’s
prediction. This process relies on the blindfolding algorithm, which involves the removal of
individual data points from the matrix, replacing them with the mean, and subsequently
computing the value of the model (Sarstedt et al., 2014). Q? values greater than 0 hold
significance, and the values larger than 0, 0.25, and 0.50 could be considered as small, medium,
and large predictions of the PLS-SEM path model (Hair et al., 2019). As Table 5.19 shows,
constructs with BMI and FMP Q? values of 0.530 and 0.303 achieve medium predictive
precision in the path model, while other constructs have values larger than 0 and achieve small
predictive precision in the path model.

Table 5.19 Q? of the cross-validated approach

Variables SSO SSE Q3=1-SSE/SSO)

BMI 2901 1363.616 0.530
DC 2901 2901 0.000
FMP 4835 3369.41 0.303
INV 5802 5802 0.000
MKT 5802 5802 0.000
ORA 4835 4835 0.000
PMO 7736 7736 0.000
RMO 5802 5802 0.000
STA 2901 2901 0.000
TCO 4835 4835 0.000
TCT 4835 4835 0.000
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5.4.3 Mediation effect analysis

5.4.3.1 Method of Mediation analysis

Mediation events occur when a third variable acts as a bridge between two interconnected latent
variables (Hair et al., 2021). To be more specific, a modification in the exogenous variable leads
to an alteration in the latent variable of the mediator, subsequently leading to a shift in the
endogenous variable within the PLS-SEM path model. Thus, the mediator variable will
influence the properties of the connection between two latent variables. Hair et al. (2021)
provide a more comprehensive description of the systematic mediator analysis approach in
PLS-SEM. The figure (presented in Annex B, Figure B1) describes a simple mediation model
in which “e” is the mean path coefficient, e3 is the direct effect, el e2 is the indirect effect, and
the direct effect (e3) plus the indirect effect (el e2) equals the total effect. In Smart PLS, you
can use the PLS-SEM algorithm and bootstrap calculation function to produce the direct path
coefficient, the total indirect path coefficient, the specific indirect path coefficient, and the total
path coefficients. Researchers can utilize Smart PLS results to conduct mediation analysis.
Smart PLS also has the capability to provide results for analyzing single and multiple mediation
scenarios, including parallel and serial mediation.

As the sample figure (presented in Annex B, Figure B1l) for the mediation model
demonstrates, M (the mediator) will intervene between latent variables X and Y relations by
different categories and degrees. The mediation analysis flow chart was introduced by another
figure (presented in Annex B, Figure B2). Zhao et al. (2010) suggest using this procedure flow
chart for analyzing mediation categories. Hair et al. (2021) adopt this method for PLS-SEM
mediation analysis. This thesis used this method to conduct mediation evaluation and
summarized the condition of each mediation category as below:

Firstly, two types of no mediation are summarized by Hair et al. (2021) as below: (1) Direct
only, no mediation: the condition is that the direct effect is significant and the indirect effect is
unsignificant. (2) No effect, no mediation: The condition is that direct effects are unsignificant
and indirect effects are also unsignificant.

Secondly, Hair et al. (2021) summarized three types of mediation as below: (1)
Complementary partial mediation: the condition is that the indirect effect is significant and the
direct effect is significant, and also in the same direction. (2) Competitive partial mediation: the
condition is that the indirect effect is significant, and the direct effect is significant in the
opposite direction. (3) Indirect only with full mediation: the condition is that the indirect effect

is statistically significant, while the direct effect is not statistically significant.
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5.4.3.2 Implement of Mediation analysis

As a follow-up to the above-described method for mediation analysis, the second-order
structure model, and the Chapter 3.6 descripted conceptual model, we worked out this
mediation mechanism as shown in Figure 5.2 and presented path coefficients and T values.
According to Figure 5.2 and Chapter 5.4.3.1, we found five mediation effects listed below:

(1) In the paths STA->DC->BMI (el*e2) and STA->BMI (e3), STA is X, DC is M, and
BMlis Y.

(2) In the paths TCO->INV->BMI (el*e2) and TCO->BMI (e3), TCO is X, INV is M, and
BMIisY.

(3) In the paths TCT->MKT->BMI (el*e2) and TCT->BMI (e3), TCT is X, MKT is M,
and BMI isY.

(4) In the paths RMO->PMO->BMI (el*e2) and RMO->BMI (e3), RMO is X, PMO is M,
and BMI is'Y.

(5) In the paths ORA->DC->BMI (e1*e2) and ORA->BMI (e3), ORA is X, DC is M, and
BMlis Y.

We used the PLS-SEM bootstrap function to calculate the data, as shown below in Table
5.20. It shows that it is indicated that STA->DC->BMI direct (path coefficient = 0.168, P <
0.01) and indirect (path coefficient = 0.166, P < 0.01) are both significant and point in the
positive direction. TCO->INV->BMI direct (Path coefficient = 0.052, P < 0.05) and indirect
(Path coefficient = 0.070, P < 0.01) are both significant and point in the positive direction.
TCT->MKT->BMI direct (Path coefficient = 0.108, P < 0.05) and indirect (Path coefficient =
0.092, P < 0.01) are both significant and point in the positive direction, and these are
complementary partial mediations.

In the above Table 5.20, it is indicated that RMO->PMO->BMI, where direct (Path
coefficient =0.017, P > 0.05) is not significant and indirect (Path coefficient = 0.048, P < 0.05)
is significant. ORA->DC->BMI present is direct (Path coefficient = 0.030, P > 0.05) is not
significant and indirect (Path coefficient = 0.064, P < 0.01) is significant. Thus, these are only
indirect full mediations.

According to the above explanation, the hypothesis test result is as below:

Hypothesis 9a: DC mediate the relationship between STA and BMI for SMEs. Pass the
hypothesis test.

Hypothesis 9b: DC mediate the relationship between ORA and BMI for SMEs. Pass the
hypothesis test.
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Table 5.20 Mediation path coefficient analysis result

Path Effect ggé? 95‘Vci)n(§[2:1\tﬁsence STDEV T values Pvalues  Sig. Type of mediation
Direct 0.168 [0.089, 0.244] 0.040 4.254 0.000 Yes Complementar
STA -> DC -> BMI Indirect 0.166 [0.11,0.224] 0.029 5.723 0.000 Yes i) diaﬁo{])
Total 0.334 [0.25,0.414] 0.042 8.002 0.000 Yes (partia
Direct 0.017 [-0.048, 0.081] 0.033 0.513 0.608 No Indirect only (ful
RMO ->PMO ->BMI  Indirect 0.048 [0.007,0.09] 0.021 2.287 0.022 Yes i, diaﬂoyn)
Total 0.065 [-0.004, 0.136] 0.036 1.823 0.068 No
Direct 0.030 [-0.031,0.09] 0.031 0.991 0.322 No .
ORA -> DC -> BMI Indirect 0.064 [0.041,0.091] 0.013 4.952 0.000 Yes '”d”ecé.op'y(f“”
Total 0.095 [0.033,0.155] 0.031 3.067 0.002 Yes mediation)
Direct 0.052 [0.003, 0.103] 0.026 2.049 0.041 Yes
TCO -> INV -> BMI Indirect 0.070 [0.04, 0.103] 0.016 4.227 0.000 Yes Comﬁ;'emgﬂtéfy
Total 0.122 [0.07,0.177] 0.028 4.39 0.000 Yes (partial mediation)
Direct 0.108 [0.052, 0.162] 0.029 3.765 0.000 Yes Complementar
TCT -> MKT -> BMI Indirect 0.092 [0.054,0.132] 0.020 4.615 0.000 Yes (artia‘fme diaﬁgr’])
Total 0.200 [0.134, 0.266] 0.033 6.012 0.000 Yes P
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Hypothesis 9¢: INV mediates the relationship between TCO and BMI for SMEs. Pass the
hypothesis test.

Hypothesis 9d: MKT mediates the relationship between TCT and BMI for SMEs. Pass the
hypothesis test.

Hypothesis 9e: PMO mediates the relationship between RMO and BMI for SMEs. Pass the
hypothesis test.

All the specific indirect path coefficients from the antecedents to firm performance reveal
important insights into the relationships (presented in Annex A, Table A19). The outcomes
indicate that many of the indirect path coefficients are positive and significant, highlighting the
influential role of the mediators in linking the antecedents to BMI and ultimately impacting
firm performance. Notably, the paths "ORA -> BMI -> FMP" and "RMO -> BMI -> FMP"
were found to be insignificant. However, alternative paths, including "ORA -> DC -> BMI ->
FMP" and "RMO ->PMO -> BMI -> FMP", emerged as significant and positive, shedding light
on the complex interplay between the drive factors, mediators, BMI, and enterprise
performance. This comprehensive understanding of the underlying mechanisms provides
valuable insights into how certain antecedents influence each other through mediating factors,

ultimately influencing firm performance.
5.4.4 Moderation effect analysis

5.4.4.1 Path coefficient analysis

Based on the moderation effect analysis method suggested by Hair et al. (2021), the second-
order structure model, and the Chapter 3.6 descripted conceptual model, we worked out this
moderation mechanism as shown in Figure 5.2. We have four moderation paths and a detailed
description below, which displays path coefficients and T values.

(1) Moderation path: TCT x TCO -> BMI; TCT is the moderator and will moderate the path
from TCO to BMI.

(2) Moderation path: TCT x INV -> BMI; TCT is the moderator and will moderate the path
from INV to BMI.

(3) Moderation path: TCT x STA -> BMI; TCT is the moderator and will moderate the path
from STA to BMI.

(4) Moderation path: TCT x DC -> BMI; TCT is the moderator and will moderate the path
from DC to BMI.

We used the PLS-SEM bootstrap function to calculate the moderation path coefficient data,
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as demonstrated below in Table 5.21.

Table 5.21 Moderation route coefficient analysis result

95% confidence

Path Path coefficients intervals STDEV T values P values
TCT -> BMI 0.108 [0.052, 0.162] 0.029 3.765 0.000
DC -> BMI 0.255 [0.171, 0.338] 0.043 5.975 0.000
INV -> BMI 0.129 [0.074, 0.190] 0.030 4.324 0.000
STA -> BMI 0.168 [0.089, 0.244] 0.040 4.254 0.000
TCO -> BMI 0.052 [0.003, 0.103] 0.026 2.049 0.041
TCT x STA -> BMI 0.130 [0.061, 0.205] 0.036 3.568 0.000
TCT x INV -> BMI -0.066 [-0.122, -0.014] 0.027 2.407 0.016
TCT x DC -> BMI -0.118 [-0.189, -0.044] 0.037 3.178 0.001
TCT x TCO -> BMI 0.053 [0.007, 0.093] 0.022 2.384 0.017

5.4.4.2 Sample slop analysis

A common moderator analysis chart is represented using simple slope plots (Ringle et al., 2022).
Smart PLS provides simple slope plots in the sample slope analysis menu of the PLS-SEM
algorithm results report (Ringle et al., 2022). This thesis follows up Ringle et al. (2022) and
Hair et al. (2021), who suggested an approach to evaluate and summarize the moderation
analysis result. The figures (presented in Annex B, figure B3 slope chart for TCT x TCO, figure
B4 slope chart for TCT x INV, figure B5 slope chart for TCT x STA, and figure B6 slope chart
for TCT x DC) show slope plots for TCO, INV, STA, and DC moderated by TCT. All the
moderated effects of TCT on TCO, INV, STA, and DC are significant and positive.

According to the slop chart (presented in Annex B, Figure B3) for TCT x TCO and Table
5.21, the moderation path coefficient analysis result shows that TCT moderates TCO to BMI;
one standard deviation (STDEV) increase in TCT would make TCO 0.052 + (0.053) change in
path coefficient between TCO and BMI in the figure as a green line, and one standard deviation
(STDEV) decrease in TCT would make TCO 0.052 - (0.053) change in path coefficient between
TCO and BMI in the figure as a red line. Because of T-values greater than 1.96 and P-values
less than 0.05. Thus, TCT imposes a significant positive moderating effect on TCO and BMI.

According to the slop chart (presented in Annex B, Figure B4) for TCT x INV and Table
5.21, the moderation path coefficient analysis result shows that TCT moderates INV to BMI,
one standard deviation (STDEV) increase in TCT would make INV 0.129 + (-0.066) change in
path coefficient between INV and BMI in the figure as a green line, and one standard deviation
(STDEV) decrease in TCT would make INV 0.129 - (-0.066) change in path coefficient
between INV and BMI in the figure as a red line. Because of T-values greater than 1.96 and P-
values less than 0.05. Thus, TCT imposes a significant positive moderating effect on INV and
BMI.
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According to the slop chart (presented in Annex B, Figure B5) for TCT x STA and Table
5.21, the moderation path coefficient analysis result shows that TCT moderates STA to BMI;
one standard deviation (STDEV) increase in TCT would make STA 0.168 + (0.130) change in
path coefficient between STA and BMI in the figure as a green line, and one standard deviation
(STDEV) decrease in TCT would make STA 0.168 - (0.130) change in path coefficient between
STA and BMI in the figure as a red line. Because of T-values greater than 1.96 and P-values
less than 0.05. Thus, TCT imposes a significant positive moderating effect on STA and BMI.

According to the slop chart (presented in Annex B, Figure B6) for TCT x DC and Table
5.21, the moderation path coefficient analysis result shows that TCT moderates DC to BMI;
one standard deviation (STDEV) increase in TCT would make DC 0.255 + (-0.118) change in
path coefficient between DC and BMI in the figure as a green line, and one standard deviation
(STDEV) decrease in TCT would make DC 0.255 - (-0.118) change in path coefficient between
DC and BMI in the figure as a red line. Because of T-values greater than 1.96 and P-values less
than 0.05. Thus, TCT imposes a significant positive moderating effect on DC and BMI.

Based on the above description, the hypothesis test result is as below:

Hypothesis 10a: Technological turbulence imposes a significant positive moderating
influence on technological openness and BMI for SMEs. Pass the hypothesis test.

Hypothesis 10b: Technological turbulence imposes a significant positive moderating
influence on innovativeness and BMI for SMEs. Pass the hypothesis test.

Hypothesis 10c: Technological turbulence imposes a significant positive moderating
influence on strategic agility and BMI for SMEs. Pass the hypothesis test.

Hypothesis 10d: Technological turbulence imposes a significant positive moderating

influence on dynamic capabilities and BMI for SMEs. Pass the hypothesis test.

5.5 Hypothesis test summary

In the preceding chapter, hypotheses Hla to H8 were examined in Chapter 5.4.2.2; hypotheses
H8a to H8c were evaluated in Chapter 5.3.4; hypotheses H9a to H9e were tested in Chapter
5.4.3.2; and hypotheses H10a to H10d were assessed in Chapter 5.4.4.2. This section provides
an overall summary of all hypothesis results, which are displayed in Table 5.22.

Table 5.22 Hypothesis results summarizing

NO Hypothetical Relationships Results

Hla RMO — BMI (+) Not supported
Hib PMO — BMI (+) Supported

H2 STA — BMI (+) Supported
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H3 DC — BMI (+) Supported
H4 ORA — BMI (+) Not supported
H5a TCO — BMI (+) Supported
H5b TCT — BMI (+) Supported
H6 INV — BMI (+) Supported
H7 MKT — BMI (+) Supported
H8 BMI — FMP (+) Supported
H8a VOI — Firm performance (+) Supported
H8b VAI — Firm performance (+) Supported
H8c RMI — Firm performance (+) Supported
H9a STA — DC — BMI (+, partial mediation) Supported
H9b ORA — DC — BMI (+, Full mediation) Supported
H9c TCO — INV — BMI (+, partial mediation) Supported
Had TCT — MKT — BMI (+, partial mediation) Supported
H9% RMO — PMO — BMI (+, Full mediation) Supported
H10a TCT X TCO — BMI (+) Supported
H10b TCT X INV — BMI (+) Supported
H10c TCT x STA — BMI (+) Supported
H10d TCT x DC — BMI (+) Supported

Note: (1) H9a to H9e are mediation descriptions, e.g., STA — DC — BMI, meaning that DC mediates the
relationship between STA and BMI. (2) H10a to H10d are moderation descriptions, e.g., TCT x TCO — BMI,
meaning that TCT imposes a moderating effect on TCO and BMI. (3) The full variable abbreviation could refer to
Chapter 1.4.1.

5.6 Chapter summary

Chapter 5 focuses on the empirical analysis in this thesis, which is described in detail below:

First, use the SPSS statistical software for conducting descriptive statistical analysis. This
analysis provides a thorough explanation of the data, including measures of central tendency,
variability, and distribution.

Second, we conducted the data validation, which included reliability and validity
assessments.

Third, it delves into the determination of methods and procedures for conducting PLS-SEM.
A two-stage approach is adopted, with the first stage focusing on the lower-order measurement
model. This stage involves examining the connection between the indicators and their
respective latent variables. The reliability and validity are assessed through factor loadings,
composite reliability, and AVE. In the second phase, the higher-order structural model is
evaluated, which involves assessing the connections among the variables and testing the
hypothesized paths.

Additionally, it discusses the analysis of mediation effects, exploring the indirect
relationships between variables. Moderation effect analysis is conducted to investigate the

conditions under which certain relationships may vary based on the presence of a third variable.
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Chapter 6: Conclusion and Prospects

In the preceding chapters, this research successfully established a strong basis regarding the
significance of the connection between antecedents, BMI, and enterprise performance for SMEs.
The chapter concludes by providing a systematic summary of these thesis conclusions, practical
and theoretical implications, innovative research methods, identified research gaps, and

outlining potential avenues for forthcoming investigations.
6.1 Research conclusions

6.1.1 Antecedent effect on BMI

This research conducted nine antecedents, or driver assessments, that affect BMI. For internal
antecedents effecting BMI, which included market orientation (containing RMO and PMO),
strategic agility (STA), dynamic capabilities (DC), organizational agility (ORA), and
innovativeness (INV), six latent variables were used to measure internal antecedents of BMI.
For external antecedents, which included technological openness (TCO), market turbulence
(MKT), and technological turbulence (TCT), three latent variables were used to measure the
external antecedents of BMI.

To assess the nine antecedents, the most important statistical indicator is the path coefficient,
which demonstrates the degree of the connection from antecedents or drivers to BMI. A path
coefficient of 0.5 means that if the independent variable increases by 1 STDEV unit, the
dependent variable will increase by 0.5 STDEV units if that does not change all other variables
(Sarstedt et al., 2021).

As shown in Chapter 5.4.2.2, PMO (Path coefficient = 0.075, P < 0.05), STA (Path
coefficient = 0.168, P < 0.01), DC (Path coefficient = 0.255, P < 0.01), TCO (Path coefficient
=0.052, P <0.05), TCT (Path coefficient = 0.108, P < 0.01), INV (Path coefficient = 0.129, P
<0.01), and MKT (Path coefficient =0.152, P < 0.01) have a positive and significant correlation
with BMI. RMO (Path coefficient = 0.017, P > 0.05) and ORA (Path coefficient = 0.030, P >
0.05) have a positive or negative correlation with BMI based on 95% confidence intervals that
include 0 and have an unsignificant correlation with BMI. More detailed descriptions are below:

(1) The antecedent of the PMO effect on BMI with the strength of the path coefficient is
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0.075, meaning if PMO increases 1 standard deviation unit and keeps other factors constant,
then the BMI will increase 0.075 standard deviation units with a probability above 95% (P <
0.05). PMO has positive effects on BMI. The result is also supported by Yang et al. (2020).

(2) The antecedent of the STA effect on BMI with the strength of the path coefficient is
0.168, meaning if STA increases 1 standard deviation unit and keeps other factors constant,
then the BMI will increase 0.168 standard deviation units with a probability above 99.9% (P <
0.001). This thesis analyzed STA, which included STS, SLD, and SRF. Using these three
constructs, we created a higher-order construct of strategic agility. validated that strategic
agility has positive effects on BMI and has similar results to those proposed by Clauss et al.
(2019).

(3) The antecedent of DC effect BMI with strength of path coefficient is 0.255, meaning if
DC increases 1 standard deviation unit and keeps other factors as constants, then the BMI will
increase 0.255 standard deviation units with a probability above 99.9% (P < 0.001). DC This
thesis analyzed dynamic capabilities, which included sensing, seizing, and transforming three
constructs. We are creating a higher-order construct of DC. validated that DC has a positive
impact on BMI and has similar results to those proposed by Kump et al. (2019).

(4) The antecedent of the TCO effect on BMI with the strength of the path coefficient is
0.052, meaning if TCO increases 1 standard deviation unit and keeps other factors constant,
then the BMI will increase 0.052 standard deviation units with a probability above 95% (P <
0.05). Guo et al. (2020) indicated that technological openness plays a positive function in
positively adjusting the correlation between BMI and FMP increase, and we get similar results
between TCO and BMI.

(5) The antecedent of TCT effect on BMI with strength of path coefficient is 0.108, meaning
if TCT increases 1 standard deviation unit and keeps other factors constant, then the BMI will
increase 0.108 standard deviation units with a probability above 99.9% (P < 0.001). We analyze
technological turbulence (TCT) as an antecedent role for BMI and find out that TCT has
positive effects on BMI.

(6) The antecedent of the INV effect on BMI with the strength of the path coefficient is
0.129, meaning if INV increases 1 standard deviation unit and keeps other factors as constants,
then the BMI will increase 0.129 standard deviation units with a probability above 99.9% (P <
0.001). Pucihar et al. (2019) research discovered that a firm INV as an internal antecedent has
a significant effect on BMI, and we get similar results between INV and BMI.

(7) The antecedent of MKT effect BMI with strength of path coefficient is 0.152, meaning

if MKT increases 1 standard deviation unit and keeps other factors as constants, then the BMI
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will increase 0.152 standard deviation units with a probability above 99.9% (P < 0.001). We
analyze market turbulence (MKT) as an antecedent role for BMI and find out that MKT has
positive effects on BMI.

(8) RMO did not have direct positive effects on BMI. But RMO has indirect positive effects
on BMI through PMO as a mediator; as discussed in Chapter 5.4.3, the mediation category is
indirect full mediation. The antecedent of the RMO effect on BMI has an indirect strength of
path coefficient of 0.048 through the mediator PMO, meaning if RMO increases 1 standard
deviation unit and keeps other factors constant, then indirect affects BMI by increasing 0.048
standard deviation units with a probability above 95% (P < 0.05).

(9) ORA did not have direct positive effects on BMI. But ORA has indirectly positive
effects on BMI through DC as a mediator; as discussed in Chapter 5.4.3, the mediation category
is indirectly full mediation. The antecedent of the ORA effect on BMI with indirect strength of
path coefficient is 0.064 through mediator DC, meaning if ORA increases 1 standard deviation
unit and keeps other factors as constants, then it will indirectly affect BMI by increasing 0.064
standard deviation units with a probability above 99.9% (P < 0.001).

6.1.2 BMI effect on firm performance

This research found that BMI has positive and significant path coefficients with the FMP. The
path coefficient shows the degree of strength of the connection from BMI to firm performance.
If BMI increases by 1 standard deviation unit and other factors remain constant, the firm's
performance will increase by 0.662 standard deviation units with a probability above 99.9% (P
< 0.001). For details, refer to Chapter 5.4.2.2 Assessment.

We also evaluated connections from BMI's three subconstructs (containing VOI, VAI, and
RMI) to firm performance path coefficients. The subconstruct VOI effect on FMP with a
strength of path coefficient of 0.201 means that if VOI increases by 1 standard deviation unit
and other factors are kept constant, then FMP will increase by 0.201 standard deviation units
with a probability above 99.9% (P < 0.001). The subconstruct VAI effect on FMP with a
strength of path coefficient of 0.352 means that if VAI increases 1 standard deviation unit and
keeps other factors constant, then FMP will increase 0.352 standard deviation units with a
probability above 99.9% (P < 0.001). The subconstruct RMI effect on FMP with a strength of
path coefficient of 0.201 means that if VOI increases by 1 standard deviation unit and other
factors are kept constant, then FMP will increase by 0.201 standard deviation units with a
probability above 99.9% (P < 0.001). For details, refer to Chapter 5.3.4 Assessment.
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6.1.3 Mediation effect

This thesis implements mediation assessment as described in Chapter 5.4.3. Two types of
mediation were verified in the structure model: complementary partial mediation and indirect
only with full mediation, whose definition was proposed by Hair et al. (2021).

(1) STA through the mediator DC to BMI shows that direct (path coefficient = 0.168) and
indirect (path coefficient = 0.166) values are significant and positive. Thus, it is complementary
partial mediation.

(2) TCO through the mediator INV to BMI shows that direct (Path coefficient = 0.052) and
indirect (Path coefficient = 0.070) values are significant and positive. Thus, it is complementary
partial mediation.

(3) TCT through the mediator MKT to BMI shows that direct (Path coefficient = 0.108)
and indirect (Path coefficient = 0.092) values are significant and positive. Thus, it is
complementary partial mediation.

(4) RMO through the mediator PMO to BMI shows that direct (Path coefficient = 0.017) is
not significant, but indirect (Path coefficient = 0.048) is significant. Thus, it is full mediation
(indirect only).

(5) ORA through the mediator DC to BMI shows that direct (Path coefficient = 0.030) is
not significant, but indirect (Path coefficient = 0.064) is significant. Thus, it is full mediation

(indirect only).
6.1.4 Moderation effect

This thesis implements moderation assessment as described in Chapter 5.4.4. We followed the
moderation effect analysis method suggested by Hair et al. (2021) and combined it with simple
slope plot moderator analysis (Ringle et al., 2022). We used the PLS-SEM bootstrap to get
moderation path coefficient results and the PLS-SEM algorithm to get slope plots. The
moderation detail result is described below:

(1) TCT moderates the path from TCO to BMI; one standard deviation (STDEV) increase
in TCT would make TCO 0.052 + (0.053) change in path coefficient from TCO to BMI; one
standard deviation (STDEV) decrease in TCT would make TCO 0.052 - (0.053) change in path
coefficient from TCO to BMI. Thus, TCT moderates the path from TCO to BMI positively and
significantly.

(2) TCT moderates the path from INV to BMI; one standard deviation (STDEV) increase
in TCT would make INV 0.129 + (-0.066) change in path coefficient from INV to BMI; one
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standard deviation (STDEV) decrease in TCT would make INV 0.129 - (-0.066) change in path
coefficient from INV to BMI. Thus, TCT moderates the path from INV to BMI positively and
significantly.

(3) TCT moderates the path from STA to BMI; one standard deviation (STDEV) increase
in TCT would make STA 0.168 + (0.130) change in path coefficient from STA to BMI; one
standard deviation (STDEV) decrease in TCT would make STA 0.168 - (0.130) change in path
coefficient from STA to BMI. Thus, TCT moderates the path from STA to BMI positively and
significantly.

(4) TCT moderates the path from DC to BMI; one standard deviation (STDEV) increase in
TCT would make DC 0.255 + (-0.118) change in path coefficient from DC to BMI; one standard
deviation (STDEV) decrease in TCT would make DC 0.255 - (-0.118) change in path
coefficient from DC to BMI. Thus, TCT moderates the path from DC to BMI positively and
significantly.

6.2 Management and theory implications

6.2.1 Management implications

Although SMEs perform a crucial function in economic expansion in most nations, research on
BMI for SMEs is comparatively scarce (Anwar, 2018; Hock-Doepgen et al., 2021). While the
BMI literature is primarily focused on large enterprises (Guo et al., 2017), we contribute to the
BMI study by assessing the internal and external antecedents of BMI that are suitable for SMEs.
Our study provided a model for a better understanding of the factors driving BMI for SMEs.
This is especially important to SMEs due to their limited resources, such as limited financial
resources and less capability to afford expensive experiments for new BMI under high
indeterminacy, but they should identify and leverage internal mechanisms and resources to keep
their BM improving (Hock-Doepgen et al., 2021). This result provided important management
implications to help management conduct their BMI and improve the firm's performance, as
detailed below:

(1) Antecedents or drivers, which include PMO, STA, DC, TCO, TCT, INV, and MKT,
have significantly positive effects on BMI. But antecedents or drivers, which include RMO and
ORA, did not have directly positive effects on BMI. But RMO has indirect positive effects on
BMI through PMO as a mediator with full mediation. ORA has indirect positive effects on BMI

through DC as a mediator with full mediation.
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(2) Management plans to successfully implement BMI in firms should work to increase
their companies' capacity for: (a) responsive market orientations (RMO), (b) proactive market
orientations (PMO), (c) strategic agility (STA), (d) dynamic capabilities (DC), (e)
organizational agility (ORA), (f) technological openness (TCO), (g) innovativeness (INV), (h)
market turbulence (MKT), and (i) technological turbulence (TCT).

(3) Management should know that the three aspects of BMI will have a positive effect on

FMP at different levels and coincide with path coefficients.
6.2.2 Theory implications

Although more and more studies are being conducted to investigate the drive factor of BMI and
the outcome of BMI on company outcomes, there are few empirical studies implementing BMI
that involve a set of multiple antecedents. This thesis focuses on Foss and Saebi (2016)
proposed research conceptual model, which includes antecedents, outcomes, and moderation.
Zhang et al. (2021) followed this conceptual model to implement meta-analysis from a total of
87 empirical studies. Foss and Saebi (2016) identified related theories to address and handle the
research gaps for the antecedents of BMI. The theory included complexity theory (Levinthal,
1997), complementarity theory (Ennen & Richter, 2010), innovation theory (Henderson &
Clark, 1990), dynamic capabilities theory (Teece et al., 1997), and open innovation theory
(Chesbrough, 2010). The thesis followed this conceptual model to conduct our empirical
research. Through PLS-SEM analysis, obtain the relationship among antecedents, BMI, and
firm performance. This result provided important theoretic meaning to describe each construct
and its relationships and summarized the theory's implications as below:

(1) Contribute to building the PLS-SEM model to assess 17 constructs, which include
antecedents, BMI, and firm performance, and provide a simpler way to deal with complex
situations through the higher-order constructs method. On the basis of Foss and Saebi (2016)
proposed conceptual model and complexity theory (Levinthal, 1997), complexity theory is
suitable for use in conducting our PLS-SEM model because our research has a complex and
dynamic nature. This thesis adopted a disjoint two-stage approach to higher-order constructs to
simplify the PLS-SEM model. In the first-stage model, there are 17 constructs in total, which
include RMO, PMO, STS, SLD, SRF, SEN, SEZ, TRN, ORA, TCO, INV, MKT, TCT, VOlI,
VAI, RMI, and FMP. In stage two, the model was reduced to 11 constructs in total. We are
using a disjoint two-stage method of the higher-order construct method to provide detail on
complexity in stage one and make it easy to understand in stage two. This research process and

method could provide an example for future research to deal with similar complex situations.
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(2) Contribute to finding out and assessing nine antecedents in one structure model. Foss
and Saebi (2016) conducted a literature review and discovered that few studies focus on the
antecedents or drivers of BMI. Their future research gap for BMI included identifying and
assessing antecedents and outcomes. The antecedents or drivers for BMI could represent
different characteristics and degrees and could be considered inside or outside of the company
(Foss & Saebi, 2016).

For internal antecedents that affect BMI, we included RMO, PMO, strategic agility (STA),
dynamic capabilities (DC), organizational agility (ORA), and innovativeness (INV) as six
variables to measure the internal antecedents of BMI. In the literature, have individual research
for each antecedent and detail it as below: Yang et al. (2020) conducted empirical research on
RMO and PMO as antecedents. Clauss et al. (2019) conducted strategic agility (STA), which
included STS,SLD, and SRF as three constructs; Kump et al. (2019) analyzed dynamic
capabilities (DC), which included sensing, seizing, and transforming as three constructs;
Cegarra-Navarro et al. (2016) analyzed organizational agility (ORA); and Pucihar et al. (2019)
identified INV as an internal antecedent that has a positive effect on BMI.

For external antecedents, we include technological openness (TCO), market turbulence
(MKT), and technological turbulence (TCT) as three variables to measure the external
antecedents of BMI. In the literature, have individual research for each antecedent and detail it
as below: Guo et al. (2020) researched technological openness (TCO) as a moderator role to
positively moderate the connection between BMI and enterprise performance increases.
Jaworski and Kohli (1993) proposed that the environment of a firm faced three constructs: MKT,
competitive intensity, and TCT, and developed scales for these three constructs. Environmental
turbulence could stimulate firms to change their BM (Clauss et al., 2019; Heij et al., 2014).
Clauss et al. (2019) used market turbulence to operationalize the environmental turbulence
variable. The thesis selected market turbulence and technological turbulence as external
antecedents of BMI, whose scale comes from Jaworski and Kohli (1993).

(3) Contribute to enhanced BMI measurement dimensions from two dimensions, which are
efficiency and novelty (Zott & Amit, 2007), to three dimensions, which are VOI, VAI, and RMI
(Spieth & Schneider, 2016).

Foss and Saebi (2016) proposed future investigation streams. One of the research gaps is
defining and scaling the BMI construct and categorizing the dimensions to measure BMI.
Clauss (2016) proposed using value creation, proposition, and capture to measure BMI. Spieth
and Schneider (2016) proposed using VOI, VAI, and RMI to measure BMI. Spieth and
Schneider (2016) used the value proposition for VOI, the value creation for VAI, and the logic
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of revenues generated for RMI to conduct external convergent validity. Heider et al. (2021) and
Miroshnychenko et al. (2021) used Spieth and Schneider (2016) proposed scales for VAI, VOI,
and RMI to implement their research and identified that value proposition is VOI, value creation
is VAI, and value capture is RMI. Thus, we go through the above-described literature review
and get the result that value proposition is the counterpart to VOI, value creation is the
counterpart to value architecture innovation (VAI), and value capture is the counterpart to
revenue model innovation (RMI). They should have similar or the same conceptions in the BMI
research field. On this basis, we use three dimensions (VOI, VAI, and RMI) to measure BMI.
Through this thesis' empirical research, we contribute to enhancing BMI measurement
dimensions from two dimensions, which are efficiency and novelty-centered BMI (Zott & Amit,
2007), to three dimensions, which are VOI, VAI, and RMI (Spieth & Schneider, 2016).

(4) Contribute to the outcomes of BMI,; this thesis outcome is firm performance. Foss and
Saebi (2016) proposed future research to address another research gap: the outcomes of BMI.
This thesis evaluated the relationships between these three BMI dimensions, which are VOI,
VAI, and RMI, and firm performance, as detailed in Chapter 5.3.4. The evaluation results
provided support that VOI, VAL, and RMI present a positive impact on enterprise performance
with medium f2 effect sizes.

(5) Contribute to evaluating mediation mechanisms among nine antecedents and find five
mediation routes much more meaningful, in detail as below:

First, STA through the mediator DC to BMI, which are complementary partial mediations.

Second, TCO through the mediator INV to BMI, which are complementary partial
mediations.

Third, TCT through the mediator MKT to BMI, which are complementary partial
mediations.

Fourth, RMO through the mediator PMO to BMI, which is indirect only, is full mediation.

Fifth, ORA through the mediator DC to BMI, which is indirect only, is full mediation.

(6) Contribute to the evaluation of moderation mechanisms by technological turbulence
(TCT), in detail as below:

Firstly, TCT demonstrates a statistically meaningful to positively moderate influence on
the path from TCO to BMI.

Secondly, TCT exhibits a statistically meaningful to positively moderate influence on the
path from INV to BMI.

Thirdly, TCT reveals a statistically meaningful to positively moderate influence on the path
from STA to BMI.
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Lastly, TCT displays a statistically meaningful to positively moderate influence on the path
from DC to BMI.

6.3 Innovation in research method

This thesis demonstrates research innovation across three dimensions: the utilization of research
questionnaire data, the enhancement and instantiation of the explore model, and the application
of advanced research data evaluation methods.

(1) Regarding the distribution of research questionnaire data sources, the survey
encompassed a diverse range of organizational hierarchies, including chairpersons, general
managers, vice general managers, directors, department managers, other technical or
managerial positions, as well as first-line employees. A detailed breakdown reveals the
following: (1) Chairpersons or general managers contributed 199 questionnaires, accounting
for 20.58%; (2) vice general managers contributed 105 questionnaires, accounting for 10.86%;
(3) directors or department managers contributed 208 questionnaires, accounting for 21.51%;
(4) individuals in other technical or managerial roles contributed 217 questionnaires, accounting
for 22.44%; and (5) first-line employees participated with 238 questionnaires, accounting for
24.61%.

Additionally, respondents hail from all provinces of China, with the top 10 provinces being:
Sichuan (472 questionnaires, 48.8%), Guangdong (235 questionnaires, 24.3%), Chongqing (33
questionnaires, 3.4%), Shanghai (31 questionnaires, 3.2%), Beijing (26 questionnaires, 2.7%),
Zhejiang (23 questionnaires, 2.4%), Jiangxi (18 questionnaires, 1.9%), Shaanxi (15
questionnaires, 1.6%), Henan (13 questionnaires, 1.3%), Hunan (13 questionnaires, 1.3%), and
the other 21 regions have 88 questionnaires and account for 9.1%. This extensive coverage
ensures the representation and robustness of the subsequent data analysis, with further details
available in Chapter 5.1.1.

(2) The enhancement and instantiation of the research model were grounded in the
framework proposed by Foss and Saebi (2016). This model encompassed modules including
antecedents, BMI, firm performance, moderator, and mediator, as detailed in Chapter 3.1.
While the framework initially presented a basic outline of constructs for each module, the study
made refined selections to bolster its empirical foundations. For instance, internal antecedents
included market orientation (containing RMO and PMOQ), strategic agility (STA), dynamic
capabilities (DC), organizational agility (ORA), and innovativeness (INV), while external

antecedents comprised technological openness (TCO), market turbulence (MKT), and
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technological turbulence (TCT). Furthermore, the study adopted Spieth and Schneider (2016)
proposal of VOI, VAI, and RMI to measure BMI, thus enhancing the model's precision and
comparability with existing literature. As described above for research model improvement and
instantiation, integrated conceptual models, individual antecedent empirical research,
measurement of BMI, and firm performance come from literature by different scholars.

(3) The research data analysis method employed in this thesis centered around PLS-SEM,
facilitated by the user-friendly Smart PLS software. This approach streamlined operations,
reducing the potential for human errors, and enabling researchers to allocate more focus to
substantive research challenges. Employing PLS-SEM, the study constructed a structural model
to assess the interaction among antecedents, BMI, and enterprise performance. Notably, the
research embraced PLS-SEM functions including algorithm execution, bootstrapping,
confirmatory tetrad analysis (CTA), and blindfolding. The research encompassed 17 lower-
order constructs, entailing 42 arrows to denote direct path coefficients in the initial stage,
excluding mediation and moderation relationships. To address the intricate relationships among
antecedents and the three sub-constructs of BMI, a disjoint two-stage approach was adopted.
Moreover, the study introduced higher-order constructs, including BMI, DC, and STA, to
simplify the structural model, rendering it more accessible. In the second stage, including these
higher-order constructs, the model encompassed 11 constructs (8 lower-order and 3 higher-
order constructs) and featured 10 arrows denoting direct path coefficients, as elaborated in
Chapter 5.4.2. The meticulous data analysis approach employed in this study was aimed at

ensuring the research's reliability, accessibility, and clarity.

6.4 Research limitations and future research prospects

6.4.1 Methods of formative constructs assessment

For formative measurement model assessment, we are following up on the Hair et al. (2012)
proposal, which includes indicator weights (with t-values, p-values, and standard deviation) and
VIF. Hair et al. (2019) and Sarstedt et al. (2022) suggested adding convergent validity, which
is redundancy analysis for formative measurement, but this convergent validity needs to be
planned in the research design phase to contain additional reflective items of the same theme in
scale. Because this research already has 80 questionnaire items, lengthy surveys will induce
lower response rates (Burchell & Marsh, 1992).

Sarstedt et al. (2022) summarized a total of 486 literatures using PLS-SEM from 2011 to
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2020; 112 of the 486 literatures had formative measurement constructs, and only 6 of the 112
used convergent validity (using the redundancy analysis method). Chin et al. (1998) proposed
redundancy-based convergent validity for PLS-SEM formative constructs, but mainstream
guidelines have included this proposal more recently (Hair et al., 2021), which could prove
limited to practice in research activity. According to the above description, we did not include
redundancy analysis for formative construct assessment to reduce the survey length and keep
formative constructs at an acceptable quality and confidence level.

Consequently, forthcoming studies could center their attention on exploring alternative
measurement approaches that offer greater convenience to replace the current redundancy
analysis-based convergent validity method for formative measurement. One such viable option
is to adopt a reflective measurement approach, leveraging the ease and convenience of assessing
convergent validity through average variance extraction (AVE), which can significantly

simplify researchers' implementation efforts.
6.4.2 Two antecedents indirectly effect on BMI

Responsive market orientation (RMO) does not exhibit a direct positive influence on BMI.
However, RMO does manifest indirect positive impacts on BMI through its role as a mediator,
specifically through PMO. This mediation effect falls within the category of indirect full
mediation. This discovery fits with the research of Yang et al. (2020), who carried out research
encompassing diverse industries and enterprises of varying sizes across different provinces.
Utilizing the BMI measurement scale developed by Zott and Amit (2007), their results
underscore the significant and positive relationship between RMO and BMI.

Similarly, organizational agility (ORA) does not directly yield positive effects on BMI.
Nonetheless, ORA does exert indirect positive effects on BMI by way of mediation, particularly
through the intermediary role of DC. This mediation category also falls under the umbrella of
indirect full mediation. This observation is in keeping with the research carried out by Bhatti et
al. (2021), who focused on the IT industry in Pakistan. Their findings emphasize the noteworthy
and positive correlation between ORA and BMI.

Therefore, future research endeavors could potentially delve into verifying whether the
positive impact of RMO on BMI is contingent upon enterprise size. Furthermore, it could

investigate whether the positive effect of ORA on BMI is influenced by specific industry sectors.
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6.4.3 Standardization antecedents of BMI

Bashir and Verma (2019) proposed internal antecedents influencing BMI, encompassing
company nature (including aspects like culture, structure, and organizational inertia), leadership,
and technology. Meanwhile, Zhang et al. (2021) conducted a meta-analysis of empirical
literature (totaling 87 studies, with 42 focusing on internal factors and 45 on external factors)
to examine the causal interactions among BMI, its antecedents, and enterprise performance.
The antecedents were categorized into internal and external groups, as proposed by Foss and
Saebi (2016). The category of external antecedents included elements like market opportunities,
environmental factors, value chains, and technological innovation, while internal antecedents
comprised management cognition, internal resources and capabilities, and organizational nature.
In another study, Ammirato et al. (2022) identified 35 antecedents that drive BMI performance
through an integrative literature review method.

In alignment with Foss and Saebi (2016) proposal, this thesis categorizes antecedents into
internal and external dimensions. For internal antecedents influencing BMI, we included six
latent variables: RMO, PMO, strategic agility (STA), dynamic capabilities (DC), organizational
agility (ORA), and innovativeness (INV). As for external antecedents, we incorporated three
latent variables: technological openness (TCO), market turbulence (MKT), and technological
turbulence (TCT). This study examined a total of nine BMI antecedents, while other significant
factors like knowledge management (Hock-Doepgen et al., 2021), entrepreneurial leadership
(Phangestu et al., 2020), and absorptive capacity (Miroshnychenko et al., 2021) were not
included.

This analysis highlights two gaps in the current literature regarding BMI antecedents.
Firstly, there is a lack of standardized definitions for these antecedents, with some even lacking
appropriate measurement scales. Secondly, empirical research rarely integrates a broader
spectrum of antecedents within a single study. Thus, we recommend that future research focus
on the following two areas:

(1) Establish standardized definitions and measurement scales for each BMI antecedent.

(2) Integrate a wider array of antecedents within a single empirical study, potentially

offering a comprehensive model to guide management in their BMI endeavors.
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Annex A: List of Tables

Table Al Variables list of acronyms

Variables Abbreviation  Construct Abbreviation
. . Responsive market orientations RMO
Market orientation MO Proactive market orientations PMO
Strategic Sensitivity STS
Strategic agility STA Leadership unity SLD
Resource Fluidity SRF
Sensing SEN
Dynamic capabilities DC Seizing SEZ
Transforming TRN
Organizational agility ORA Organizational agility ORA
Technological openness TCO Technological openness TCO
Innovativeness INV Innovativeness INV
Value offering innovation VOI
Business model innovation BMI Value architecture innovation VAI
Revenue model innovation RMI
. Market turbulence MKT
Environment turbulence EMT Technological turbulence TCT
Firm performance FMP Firm performance FMP

Table A2 Scale for market orientations

No. Construct Items Sources

RMO1 Responsive We constantly monitor our level of commitment anc

market orientation to serving customers’ needs.

RMOQO2 orientations Our strategy for competitive advantage is based on oul
understanding of needs.

RMO3 We measure customer satisfaction systematically anc
frequently.

RMO4 We are more customer-focused than our competitors.

RMO5 We freely communicate information about our Yannopoulos
successful and unsuccessful customer experiences et al. (2012);
across all business functions. Lamore et al.

RMO6 Data on customer satisfaction are disseminated at all (2013)
levels in this company on a regular basis.

PMO1 Proactive We continuously try to discover additional needs of oul

market customers of which they are unaware.

PMO2 orientations We search for opportunities in areas where customers
have a difficult time expressing their needs.

PMO3 We extrapolate key trends to gain insight into whai
customers will need in the future.

PMO4 We help our customers anticipate developments in theil
use of our products and services.

PMO5 We incorporate solutions to unarticulated customel
needs in our products and services.

PMO6 We brainstorm on how customers use our products anc

Services.

169



Antecedents of BMI and Their Impact on Firm Performance in Chinese SMEs

PMO7 We innovate even at the risk of making our own offering
obsolete.
PMOS8 We work with lead users of our offerings to recognize
customer’ needs months in advance of the majority of
users.
Table A3 Scale for strategic agility
No. Construct Items Sources
STS1 Strategic  We are very sensitive for external changes (regarding
Sensitivity  customers, competitors, technologies) and integrate these
into strategic planning of our company.
STS2 We utilize different mechanisms to become aware of Hock et al.
strategic developments early. (2016)
STS3 Requirements for strategic adaptations are communicated
fast and comprehensively through the organization.
SLD1 Leadership Our top management is able to make bold and fast strategic
unity decisions.
SLD2 Our management collaborates for strategic decisions.
SLD3 Strategic questions are collectively solved by our
management without being bogged down in top-level 'win-
lose' politics.
SRF1 Resource  We are able to reallocate and utilize capital resources fluidly.
Fluidity
SRF2 Our people and their competencies are highly mobile within
our organization.
SRF3 Our organizational structure allows for flexible
redeployment of our resources.
Table A4 Scale for dynamic capabilities
No. Construct Items Sources
SEN1 Sensing Our company knows the best practices in the
market.
SEN2 Our company is up to date on the current market
situation.
SEN3 Our company systematically searches for Kump et al.
information on the current market situation. (2019)
SEN4 As a company, we know how to access new
information.
SEN5S Our company always has an eye on our
competitors’ activities.
SENG Our company quickly notices changes in the
market.
SEZ1 Seizing Our company can quickly relate to new
knowledge from the outside.
SEZ?2 We recognize what new information can be
utilized in our company.
SEZ3 Our company is capable of turning new
technological knowledge into process and
product innovation.
SEZ4 Current information leads to the development of
new products or services.
TRN1 Transforming By defining clear responsibilities, we

successfully implement plans for changes in our
company.
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TRN2

TRN3

TRN4

TRN5

TRNG6

Even when unforeseen interruptions occur,
change projects are seen through consistently in

our company.

Decisions on planned changes are pursued

consistently in our company.

In the past, we have demonstrated our strengths

in implementing changes.

In our company, change projects can be put into

practice alongside the daily business.

In our company, plans for change can be flexibly

adapted to the current situation.

Table A5 Scale for organizational agility

No. Items Sources
ORA1  We have the ability to respond rapidly to customers’ needs.
ORA2  We have the ability to adapt our production/ service provision Cegarra-Navarro et
rapidly to demand fluctuations. al. (2016)

ORA3  We have the ability to cope rapidly with problems from suppliers.

ORA4  We rapidly implement decisions to face market changes.

ORA5  We continuously search for forms to reinvent or redesign our

organization.
Table A6 Scale for technology
No. Construct Items Sources
TCO1 Technological Many technologies we rely on are free of
openness charge.

TCO 2 We can easily access technical information in
our field.

TCO 3 There are a lot of technical talents in our field.

TCO 4 It is easy to find technical service providersin Guo et al.
our field. (2020)

TCO5 We can get technical services at a low cost.

TCT1 Technological The technology in our industry is changing

turbulence rapidly.

TCT 2 Technological  changes  provide  big
opportunities in our industry.

TCT 3 It is very difficult to forecast where the
technology in our industry will be in the next
2 to 3 years.

TCT 4 A large number of new product ideas have
been made possible through technological
breakthroughs in our industry.

TCT5 Technological developments in our industry

are rather minor.

Table A7 Scale for innovativeness

No. Items Sources
INV1 Our company frequently tries out new ideas. Calantone et al. (2004)
INV2  Our company seeks out new ways to do things.
INV3  Our company is creative in its methods of operation.
INV4  Our company is often the first to market with new products
and services.
INV5  Innovation in our company is perceived as too risky and is
resisted.
INV6  Our new product introduction has increased over the last 5

years.
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Table A8 Scale for market turbulence

No. Construct Items Sources
MKT1 Market In our kind of business, customers' product preferences
Turbulence  change quite a bit over time.
MKT2 Our customers tend to look for new product all the time.  Jaworski
MKT3 Sometimes our customers are very price-sensitive, but on and Kohli
other occasions, price is relatively unimportant. (1993)
MKT4 We are witnessing demand for our products and services
from customers who never bought them before.
MKT5 New customers tend to have product-related needs that are
different from those of our existing customers.
MKT6 We cater to many of the same customers that we used to
in the past.
Table A9 Scale for BMI
No. Construct Items Sources
VOI1  Value offering innovation ~ Target customers have changed.
VOI2 The product and service offering has changed.
VOI3 The firm’s positioning in the market has
changed.
VAI1l  Value architecture The firm’s core competences and resources
innovation have changed.
VAI2 Internal value creation activities have Spieth and
changed. Schneider
(2016)
VAI3 Roles and involvement of partners in the value
creation process have changed.
VAIl4 Distribution has changed.

RMI1  Revenue model innovation Revenue mechanisms have changed.

RMI2

Cost mechanisms have changed.

Table A10 Scale for firm performance

No.

Items Sources

FMP1 Relative to our competitors our financial performance was much

better.

FMP2 Relative to our competitors, the market share of our organization
was much better.

FMP3 Relative to our competitors, the sales growth of our organization
was much better.

FMP4 Relative to our competitors, the product development of our
organization was much better.

FMP5 Relative to our competitors, the development of our organization
was much better.

Venkatraman and
Ramanujam, (1986)

Table A11 Sample demographic

Variable Description Number  Percentage
Chairman, General manager 199 20.58%

Vice General manager 105 10.86%

Position Director, Department Manager 208 21.51%
Other technical or management position 217 22.44%

First line employees 238 24.61%

Less 10 employees 114 11.79%

Employees Quantity 10 to 49 employees 266 27.51%
50 to 249 employees 229 23.68%

250 to 2000 employees 285 29.47%
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Above 2000 employees 73 7.55%
Less 3 years 178 18.41%

0,
Years of establishment g :g %e;g:rs iég %2202
Above 10 years 420 43.43%
10 million RMB 294 30.40%
10 to 50 million RMB 215 22.23%
Annual revenue 50 to 100 million RMB 96 9.93%
100 million to 1 billion RMB 276 28.54%
Above 1 billion RMB 86 8.89%
. Has R&D employee 686 70.94%
R&D Function No Has R&DF:am)::)loyee 281 29.06%

Table A12 Scale for response by province

Province Quantity Percentage Province Quantity Percentage
Sichuan 472 48.81% Abroad 6 0.62%
Guangdong 235 24.30% Shandong 6 0.62%
Chongqing 33 3.41% Hubei 5 0.52%
Shanghai 31 3.21% Yunnan 4 0.41%
Beijing 26 2.69% Gansu 2 0.21%
Zhejiang 23 2.38% Hebei 2 0.21%
Jiangxi 18 1.86% Ningxia 2 0.21%
Shaanxi 15 1.55% Shanxi 2 0.21%
Henan 13 1.34% Tibet 2 0.21%
Hunan 13 1.34% Jilin 1 0.10%
Jiangsu 12 1.24% Liaoning 1 0.10%
Hainan 9 0.93% Qinghai 1 0.10%
Anhui 8 0.83% Tianjin 1 0.10%
Fujian 8 0.83%  Hong Kong 1 0.10%
Guangxi 7 0.72% Xinjiang 1 0.10%
Guizhou 7 0.72% Total 967 100.00%

Table A13 Criteria for determine type of measurement models

Determine criteria

Reflective model

Formative model

1. From definition of construct
and its indicators to evaluate
cause and effect.

l1a. The relationship of indicator
and construct.

1b. Whether the indicators change
will induce construct change or
not?

1c. Whether the construct change
will induce indicators change or
not?

2. Indicators interchangeable.

2a. Indicator have similar sign
content, shared common theme?

2b. Delete one indicator will
change the construct definition.

cause and effect direction
from construct to indicators.

Indicators reflect constructs.

Change indicators will not
induce constructs change.

Constructs change will
induce indicators change.

Indicators should be
interchangeable.

Indicators have some to
similar content, share
common theme.

Delete one indicator will not
impact construct definition
change.

Cause and effect direction
from indicators to constructs.

Indicators define construct
aspect.

Change indicators will
induce constructs change.

Constructs change will not
induce indicators change.

Indicators no need
interchangeable.

Indicators no need similar.
content, nor share common
theme.

Delete one indicator will
impact construct definition
change.
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3. Indicators have a high . . Indicators no need
. Indicators need correlation. .
correlation. correlation.

3a. Change one indicators will

: . Yes, will. No.

induce to change other indicators?

4. Indicators have nomological . .
Indicators need same cause Indicators no need same

net and need same cause and . . . .
and effect relationship. cause and effect relationship.

effect relationship.

Source: Hanafiah et al. (2020)
Table A14 Confirmatory tetrad analysis result

Const Original Cl low Clup

Items . . Results
ructs sample adj. adj.
1: FMP1,FMP2,FMP3,FMP4 0.008 -0.017 0.033
2: FMP1,FMP2,FMP4,FMP3 -0.024 -0.054 0.006
FMP  4: FMP1,FMP2,FMP3,FMP5 0.009 -0.017 0.035 Reflective
6: FMP1,FMP3,FMP5,FMP2 -0.011 -0.038 0.015
10: FMP1,FMP3,FMP4,FMP5 -0.024 -0.051 0.002
1: INV1,INV2,INV3,INV4 0.006 -0.021 0.033
2: INV1,INV2,INV4,INV3 -0.015 -0.049 0.020
4: INV1,INV2,INV3,INV5 -0.032 -0.051 -0.013
6: INV1,INV3,INV5,INV2 -0.033 -0.063 -0.003
INV  7:INV1,INV2,INV3,INV6 -0.007 -0.035 0.020  Reflective
10: INV1,INV2,INV4,INV5 -0.036 -0.060 -0.012
16: INV1,INV2,INV5,INV6 -0.058 -0.083 -0.033
22: INV1,INV3,INV4,INV6 0.008 -0.025 0.041
26: INV1,INV3,INV6,INV5 -0.006 -0.025 0.013
1: MKT1,MKT2,MKT3,MKT4 0.011 -0.014 0.037
2: MKT1,MKT2,MKT4,MKT3 -0.003 -0.030 0.024
4: MKT1,MKT2,MKT3,MKT5 -0.009 -0.032 0.013
6: MKT1,MKT3,MKT5,MKT2 -0.006 -0.031 0.020
MKT  7: MKT1,MKT2,MKT3,MKT6 -0.013 -0.040 0.013  Reflective
10: MKT1,MKT2,MKT4,MKT5 0.019 -0.007 0.045
16: MKT1,MKT2,MKT5,MKT6 -0.016 -0.043 0.010
22: MKT1,MKT3,MKT4,MKT6 -0.008 -0.032 0.016
26: MKT1,MKT3,MKT6,MKT5 0.007 -0.014 0.029
1: ORA1,0RA2,0RA3,0RA4 0.036 0.009 0.063
2: ORA1,0RA2,0RA4,0RA3 0.037 0.010 0.064
ORA 4: ORA1,0RA2,0RA3,0RA5 -0.010 -0.030 0.009 Reflective
6: ORA1,0RA3,0RA5,0RA2 0.009 -0.010 0.028
10: ORA1,0RA3,0RA4,0RA5 0.005 -0.014 0.025
1: PMO1,PMO2,PMO3,PMO4 0.002 -0.024 0.028
2: PMO1,PM0O2,PM0O4,PMO3 0.011 -0.013 0.035
4: PMO1,PM0O2,PMO3,PMO5 0.017 -0.011 0.045
6: PMO1,PMO3,PMO5,PMO2 0.004 -0.020 0.028
7: PMO1,PM0O2,PMO3,PMO6 -0.003 -0.031 0.025
10: PMO1,PMO2,PMO3,PMO7 -0.002 -0.029 0.026
13: PMO1,PMO2,PMO3,PMO8 -0.004 -0.032 0.024
PMO 17: PMO1,PMO2,PMO5,PMO4 0.007 -0.017 0.031 Reflective
23: PMO1,PMO2,PMO7,PMO4 -0.024 -0.055 0.007
26: PMO1,PM0O2,PMO8,PMO4 0.016 -0.009 0.041
30: PMO1,PMO5,PMO6,PMO2 -0.026 -0.057 0.005
33: PMO1,PMO5,PMO7,PMO2 -0.018 -0.049 0.012
42: PMO1,PMO6,PMO8,PMO2 0.037 0.004 0.071
73: PMO1,PMO3,PMO7,PMO8 -0.022 -0.056 0.012

85: PMO1,PMO4,PMO6,PMO7 0.024 -0.010 0.058
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RMO

SEN

SEZ

TCO

TCT

TRN

97: PMO1,PMO5,PMO6,PMO8
100: PMO1,PMO5,PMO7,PMO8
110: PMO2,PMO3,PMO6,PMO4
121: PMO2,PMO3,PMO5,PMO7
156: PMO2,PMO6,PMO7,PMO5
1: RMO1,RMO2,RMO3,RMO4
2: RMO1,RMO2,RMO4,RMO3
4: RMO1,RM0O2,RMO3,RMO5
6: RMO1,RMO3,RMO5,RMO2
7: RMO1,RMO2,RMO3,RMO6
10: RMO1,RMO2,RMO4,RMO5
16: RMO1,RMO2,RMO5,RMO6
22: RMO1,RMO3,RM0O4,RMO6
26: RMO1,RMO3,RMO6,RMO5
1: SEN1,SEN2,SEN3,SEN4

2: SEN1,SEN2,SEN4,SEN3

4: SEN1,SEN2,SEN3,SEN5

6: SEN1,SEN3,SEN5,SEN2

7: SEN1,SEN2,SEN3,SEN6

10: SEN1,SEN2,SEN4,SENS

16: SEN1,SEN2,SEN5,SEN6

22: SEN1,SEN3,SEN4,SENG

26: SEN1,SEN3,SEN6,SEN5

1: SEZ1,SEZ2,SEZ3,SEZ4

2: SEZ1,SEZ2,SEZ4,SEZ3

1: TCO1,TCO2,TCO3,TCO4

2: TCO1,TCO2,TCO4,TCO3

4: TCO1,TCO2,TCO3,TCO5

6: TCO1,TCO3,TCOS5,TCO2

10: TCO1,TCO3,TCO4,TCOS

1: TCT1,TCT2,TCT3,TCT4

2: TCT1,TCT2,TCT4,TCT3

4: TCTLTCT2,TCT3,TCT5

6: TCTLTCT3,TCT5TCT2

10: TCTL,TCT3,TCT4,TCT5

1: TRN1,TRN2,TRN3,TRN4

2: TRN1,TRN2,TRN4,TRN3

4: TRN1,TRN2,TRN3,TRNS

6: TRN1,TRN3,TRNS, TRN2

7: TRN1,TRN2,TRN3, TRN6

10: TRN1,TRN2,TRN4, TRNS
16: TRN1,TRN2,TRN5,TRNG
22: TRN1,TRN3,TRN4, TRN6
26: TRN1,TRN3,TRN6,TRNS

-0.031
-0.031
-0.014
-0.009
-0.004
0.009
0.015
0.026
-0.001
-0.017
0.031
-0.027
0.002
-0.029
-0.008
0.007
-0.028
0.028
0.028
-0.007
0.000
-0.027
-0.010
0.026
0.015
0.004
-0.031
0.006
-0.054
0.028
0.002
-0.054
0.011
-0.104
0.026
-0.002
-0.031
0.022
-0.017
0.010
-0.009
0.003
-0.014
-0.048

-0.067
-0.065
-0.042
-0.035
-0.028
-0.020
-0.013
-0.003
-0.024
-0.045
0.005
-0.055
-0.025
-0.058
-0.033
-0.014
-0.057
0.000
0.005
-0.030
-0.018
-0.050
-0.032
0.007
-0.006
-0.022
-0.058
-0.016
-0.085
0.001
-0.013
-0.080
-0.001
-0.129
0.009
-0.023
-0.058
-0.002
-0.042
-0.010
-0.036
-0.018
-0.036
-0.078

0.004
0.003
0.014
0.016
0.020
0.037
0.043
0.054
0.023
0.012
0.057
0.001
0.029
0.000
0.017
0.028
0.000
0.057
0.052
0.016
0.018
-0.004
0.012
0.045
0.035
0.030
-0.004
0.029
-0.023
0.056
0.018
-0.028
0.023
-0.081
0.042
0.019
-0.005
0.046
0.006
0.030
0.018
0.024
0.008
-0.018

Reflective

Reflective

Reflective

Reflective

Reflective

Reflective
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Table A15 Fornell-Larcker criterion of structure model

FMP INV MKT ORA PMO RMO SEN SEZ SLD SRF STS TCO TCT TRN
FMP 0.835
INV 0.617 0.810
MKT 0.581 0.605 0.769
ORA 0.536 0.584 0.522  0.801
PMO 0.615 0.624 0.655 0.607  0.778
RMO 0.559 0.589 0.602 0.634 0.646 0.768
SEN 0.568 0.581 0581 0597 0618 0.615 0.804
SEZ 0.578 0.607 0.628 0588 0616 0.619 0.616  0.803
SLD 0.547 0.566 0563 0584 0587 0580 0592 0581 0.837
SRF 0.551 0.589 0562 0590 0619 0.607 0.606 0.567 0.586 0.829
STS 0.563 0.616 0574 0.610 0610 0.622 0.616 0.620 0.600 0.593  0.838
TCO 0.548 0.535 0548 0484 0551 0543 0530 0494 0457 0508 0.503 0.805
TCT 0.595 0.558 0.604 0538 0651 0536 0588 0560 0.531 0.616 0.552 0.551 0.840
TRN 0.614 0.607 0.629 0.637 0.678 0.627 0.623 0.621 0.615 0.642 0.630 0.556 0.612 0.798
Table A16 First stage cross loading
:irt]c()jrls(,: FMP INV MKT ORA PMO RMI RMO SEN SEZ SLD SRF STS TCO TCT TRN VAI VOI
FMP1 0.797 0.454 0.451 0.440 0.540 0.446 0.446 0.443 0.425 0.419 0.475 0.433 0471 0.493 0477 0.455 0.415
FMP2 0.854 0.521 0.499 0.443 0.497 0.460 0.465 0.487 0.490 0.474 0.466 0.489 0.445 0.497 0505 0541 0.470
FMP3 0.858 0.510 0.494 0.444 0.507 0.451 0.460 0.469 0.494 0.462 0.455 0.487 0418 0501 0520 0.508 0.482
FMP4 0.827 0.537 0.477 0.433 0.523 0.466 0.472 0.487 0.496 0.444 0.442 0.457 0537 0512 0.529 0.515 0.459
FMP5 0.839 0.551 0.502 0.473 0.506 0.479 0.492 0.485 0.504 0.481 0.462 0.486 0.427 0.483 0.532 0.537  0.495
INV1 0.427 0.793 0.442 0.429 0.462 0.377 0.442 0.421 0.453 0.417 0425 0.49 0.383 0.383  0.453  0.468 0.421
INV2 0.479 0.825 0.489 0.501 0.497 0.474 0.470 0.480 0.512 0.467 0.460 0.504 0.384 0.419 0471 0.503 0.473
INV3 0.529 0.807 0.490 0.465 0.537 0.503 0.479 0.483 0.505 0.486 0.507 0.488 0.426 0.483 0506  0.523 0.481
INV4 0.557 0.774 0.490 0.497 0.513 0.470 0.499 0.498 0.493 0.463 0503 0.495 0519 0485 0515 0.509 0.465
INV5 0.500 0.881 0.524 0.469 0.516 0.487 0.490 0.481 0.488 0.446 0.513 0.513 0.467 0.485 0525 0518 0.474
INV6 0.495 0.776 0.500 0.463 0.499 0.443 0.467 0.453 0.495 0.460 0.436 0.495 0.416 0.446 0.474 0501 0.467
MKT1 0.482 0509 0.820 0.378 0.531 0.511 0.464 0.459 0.500 0.452 0.444 0.473 0.406 0.472  0.502 0.561 0.519
MKT2 0.455 0.435 0.758 0.444 0.534 0.443 0.490 0.483 0502 0.444 0.495 0436 0441 0515 0513 0501 0.455
MKT3 0.417 0.412 0.734 0.330 0.440 0.428 0.415 0.399 0.437 0.416 0.420 0.381 0.389 0.443  0.459 0.430 0.445
MKT4 0.419 0.492 0.750 0.384 0.478 0.415 0.472 0.428 0.494 0.442 0391 0476 0.388 0.416  0.454  0.483 0.447
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MKT5
MKT6
ORA1
ORA2
ORA3
ORA4
ORAS
PMO1
PMO2
PMO3
PMO4
PMO5
PMOG6
PMO7
PMO8
RMI1
RMI2
RMO1
RMO2
RMQO3
RMO4
RMO5
RMO6
SEN1
SEN2
SEN3
SEN4
SENS
SENG
SEZ1
SEZ2
SEZ3
SEZ4
SLD1
SLD2

0.443
0.460
0.423
0.432
0.444
0.381
0.459
0.464
0.454
0.478
0.507
0471
0.435
0.484
0.529
0.487
0.505
0.457
0.433
0.398
0.419
0.405
0.463
0.475
0.502
0.445
0.445
0.407
0.462
0.443
0.455
0.449
0.508
0.484
0.443

0.494
0.446
0.431
0.448
0.501
0.459
0.494
0.518
0.447
0.470
0.433
0.465
0.555
0.519
0.467
0.540
0.489
0.464
0.430
0.425
0.460
0.496
0.441
0.462
0.488
0.447
0.488
0.456
0.462
0.454
0.502
0.488
0.506
0.490
0.435

0.794
0.752
0.410
0.409
0.450
0.381
0.436
0.534
0471
0.520
0.500
0.494
0.527
0.522
0.498
0.539
0.511
0.472
0.473
0.418
0.455
0.496
0.456
0.501
0.454
0.472
0.450
0.453
0.472
0.479
0.510
0.480
0.545
0.481
0.468

0.410
0.459
0.826
0.834
0.773
0.739
0.829
0.458
0.458
0.499
0.493
0.481
0.477
0.404
0.502
0.478
0.473
0.514
0.553
0.401
0.465
0.449
0.532
0.497
0.472
0.489
0.468
0.419
0.533
0.501
0.499
0.451
0.439
0.510
0.508

0.485
0.545
0.502
0.520
0.477
0.421
0.505
0.778
0.783
0.799
0.791
0.801
0.736
0.719
0.811
0.504
0.558
0.556
0.551
0.435
0.460
0.451
0.512
0.539
0.487
0.532
0.466
0.429
0.522
0.515
0.502
0.458
0.505
0.488
0.526

0.438
0.442
0.395
0.438
0.447
0.385
0.445
0.460
0.432
0.449
0.473
0.450
0.461
0.472
0.474
0.889
0.912
0.471
0.439
0.374
0.382
0.408
0.418
0.446
0.439
0.432
0.409
0.377
0.438
0.453
0.464
0.430
0.477
0.438
0.452

0.460
0.469
0.524
0.530
0.504
0.480
0.509
0.508
0.510
0.487
0.498
0.492
0.523
0.477
0.526
0.482
0.495
0.795
0.805
0.709
0.759
0.747
0.789
0.512
0.519
0.493
0.486
0.477
0.487
0.499
0.515
0.483
0.490
0.490
0.525

0.438
0.470
0.495
0.515
0.446
0.420
0.511
0.500
0.467
0.528
0.503
0.474
0.450
0.422
0.499
0.441
0.507
0.496
0.536
0.390
0.451
0.451
0.502
0.821
0.817
0.825
0.799
0.743
0.816
0.527
0.507
0.452
0.494
0.511
0.532

0.511
0.449
0.463
0.470
0.516
0.463
0.445
0.496
0.483
0.474
0.465
0.454
0.491
0.479
0.488
0.523
0.502
0.530
0.489
0.446
0.480
0.472
0.430
0.493
0.522
0.490
0.516
0.460
0.489
0.801
0.813
0.789
0.811
0.516
0.477

0.410
0.432
0.479
0.455
0.479
0.429
0.496
0.490
0.446
0.465
0.464
0.442
0.459
0.449
0.444
0.481
0.491
0.450
0.496
0.343
0.457
0.473
0.456
0.523
0.502
0.474
0.465
0.426
0.472
0.456
0.509
0.418
0.483
0.850
0.845

0.390
0.442
0.500
0.522
0.431
0.405
0.511
0.471
0.489
0.506
0.492
0.496
0.467
0.433
0.493
0.460
0.469
0.470
0.543
0.374
0.428
0.452
0.527
0.527
0.491
0.508
0.469
0.386
0.547
0.499
0.444
0.409
0.468
0.519
0.532

0.450
0.432
0.495
0.478
0.479
0.488
0.510
0.495
0.426
0.484
0.448
0.481
0.531
0.434
0.497
0.489
0.496
0.475
0.504
0.446
0.496
0.464
0.485
0.491
0.522
0.460
0.486
0.501
0.515
0.467
0.523
0.509
0.493
0.508
0.518

0.412
0.496
0.393
0.418
0.353
0.340
0.435
0.388
0.460
0.442
0.435
0.460
0.398
0.383
0.471
0.391
0.466
0.452
0.436
0.382
0.375
0.389
0.464
0.448
0.409
0.449
0.460
0.353
0.439
0431
0.368
0.387
0.404
0.377
0.406

0.436
0.503
0.453
0.463
0.413
0.341
0.477
0.501
0.507
0.533
0.501
0.529
0.453
0.495
0.532
0.491
0.540
0.455
0.451
0.360
0.366
0.392
0.439
0.496
0.464
0.504
0.443
0.390
0.533
0.437
0.449
0.434
0.476
0.454
0.473

0.479
0.494
0.511
0.530
0.497
0.450
0.554
0.525
0.513
0.530
0.543
0.533
0.541
0.492
0.539
0.531
0.568
0.512
0.533
0.414
0.451
0.453
0.518
0.528
0.534
0.507
0.483
0.422
0.525
0.497
0.493
0.474
0.530
0.522
0.543

0.504
0.469
0.423
0.444
0.467
0.413
0.494
0.490
0.476
0.463
0.496
0.462
0.535
0.504
0.488
0.580
0.582
0.488
0.451
0.420
0.419
0.458
0.432
0.483
0.497
0.458
0.457
0.438
0.469
0.481
0.520
0.492
0.530
0.545
0.485

0.470
0.463
0.425
0.432
0.453
0.403
0.450
0.478
0.451
0.470
0.474
0.448
0.467
0.473
0.471
0.558
0.551
0.463
0.450
0.386
0.414
0.436
0.435
0.451
0.485
0.437
0.463
0.427
0.429
0.457
0.456
0.447
0.501
0.479
0.435
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SLD3
SRF1
SRF2
SRF3
STS1
STS2
STS3
TCO1
TCO2
TCO3
TCO4
TCOS
TCT1
TCT2
TCT3
TCT4
TCT5
TRN1
TRN2
TRN3
TRN4
TRNS
TRNG6
VAI1
VAI2
VAI3
VAIl4
VOI1l
VOI2
VOI3

0.446
0.467
0.450
0.453
0.498
0.474
0.442
0.366
0.491
0.438
0.452
0.450
0.463
0.494
0.519
0.508
0.511
0.498
0.497
0.510
0.518
0.448
0471
0.487
0.491
0.503
0.558
0.453
0.478
0.472

0.496
0.480
0.511
0.475
0.506
0.524
0.519
0.340
0.484
0.414
0.446
0.458
0.402
0.490
0.486
0.487
0.471
0.445
0.519
0.469
0.495
0.517
0.465
0.443
0.568
0.545
0.509
0.448
0.473
0.522

0.464
0.463
0.490
0.444
0.501
0.480
0.461
0.369
0.479
0.423
0.452
0471
0.473
0.516
0.534
0.501
0.509
0.502
0.527
0.513
0.490
0.503
0.478
0.480
0.533
0.575
0.542
0.466
0.526
0.537

0.446
0.544
0.400
0.524
0.582
0.464
0.486
0.266
0.460
0.412
0.388
0.403
0.436
0.454
0.437
0.494
0.439
0.536
0.466
0.501
0.527
0.485
0.532
0.468
0.462
0.487
0.463
0.451
0.439
0.472

0.461
0.547
0.469
0.521
0.569
0.487
0.475
0.336
0.502
0.476
0.455
0.437
0.522
0.548
0.548
0.579
0.535
0.561
0.535
0.520
0.562
0.513
0.556
0.525
0.528
0.532
0.526
0.515
0.511
0.490

0.468
0.442
0.433
0.409
0.478
0.461
0.435
0.307
0.432
0.380
0.399
0.391
0.432
0.495
0.496
0.498
0.481
0.501
0.488
0.477
0.490
0.480
0.492
0.516
0.523
0.580
0.535
0.513
0.505
0.532

0.443
0.509
0.462
0.544
0.535
0.516
0.512
0.344
0.480
0.435
0.448
0.468
0431
0.431
0.447
0.492
0.456
0.492
0.467
0.492
0.521
0.503
0.534
0.472
0.502
0.486
0.479
0.481
0.464
0.473

0.444
0.535
0.434
0.540
0.577
0.504
0.464
0.308
0.499
0.446
0.445
0.415
0.483
0.483
0.481
0.546
0.477
0.527
0.486
0.467
0.526
0.482
0.495
0.487
0.486
0.488
0.488
0.464
0.476
0.469

0.466
0.453
0.462
0.494
0.512
0.527
0.520
0.296
0.462
0.384
0.420
0.408
0.420
0.495
0.464
0.505
0.460
0.489
0.490
0.481
0.512
0.514
0.489
0.482
0.567
0.539
0.512
0.459
0.502
0.498

0.816
0.489
0.460
0.516
0.516
0.506
0.488
0.274
0.422
0.375
0.375
0.383
0.416
0.466
0.435
0.488
0.429
0.482
0.499
0.508
0.472
0.492
0.503
0.476
0.496
0.528
0.538
0.419
0471
0.474

0.423
0.851
0.776
0.857
0.571
0.452
0.467
0.335
0.474
0.420
0.401
0.396
0.480
0.496
0.537
0.543
0.518
0.517
0.536
0.495
0.537
0.468
0.523
0.458
0.452
0.464
0.487
0.465
0.445
0.430

0.483
0.531
0.444
0.502
0.829
0.855
0.830
0.296
0.468
0.410
0.412
0.426
0.424
0.474
0.464
0.498
0.458
0.518
0.472
0.495
0.496
0.545
0.493
0.497
0.568
0.524
0.526
0.470
0.483
0.503

0.369
0.433
0.439
0.392
0.463
0.400
0.403
0.703
0.840
0.736
0.872
0.860
0.455
0.433
0.515
0.459
0.458
0.472
0.440
0.414
0.507
0.382
0.449
0.482
0.414
0.455
0.468
0.450
0.442
0.412

0.407
0.534
0.512
0.482
0.517
0.439
0.430
0.331
0.506
0.490
0.443
0.436
0.797
0.835
0.863
0.838
0.866
0.490
0.501
0.517
0.511
0.439
0.474
0.482
0.466
0.516
0.518
0.471
0.479
0.460

0.480
0.539
0.508
0.550
0.554
0.506
0.523
0.350
0.522
0.439
0.455
0.455
0.477
0.524
0.521
0.536
0.509
0.810
0.781
0.785
0.813
0.784
0.817
0.519
0.540
0.539
0.545
0.495
0.517
0.480

0.510
0.470
0.470
0.448
0.521
0.534
0.539
0.351
0.474
0.409
0.471
0.456
0.438
0.516
0.525
0.515
0.493
0.525
0.509
0.501
0.536
0.511
0.491
0.783
0.834
0.847
0.866
0.524
0.573
0.567

0.448
0.456
0.435
0.430
0.511
0.479
0.460
0.348
0.437
0.395
0.450
0.436
0.420
0.491
0.497
0.485
0.446
0.498
0.455
0.467
0.487
0.479
0.444
0.546
0.525
0.564
0.574
0.811
0.857
0.852
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Table A17 First stage Variance inflation factor (VIF) of each reflective indicators

Constructs Indicators VIF Constructs Indicators VIF
RMO1 1.832 FMP1 1.928
RMO2 1.975 FMP2 2.396
RMO RMO3 1.556 FMP FMP3 2.490
RMO4 1.757 FMP4 2.102
RMO5 1.730 FMP5 2.183
RMO6 1.913 INV1 2.413
SEN1 2.155 INV2 2.495
SEN2 2.109 INV INV3 2.025
SEN SEN3 2.311 INV4 1.788
SEN4 1.996 INV5 3.668
SEN5 1.720 INV6 1.839
SENG6 2.256 MKT1 2.012
TRN1 2.122 MKT2 1.715
TRN2 1.867 MKT MKT3 1.623
TRN TRN3 1.924 MKT4 1.736
TRN4 2.080 MKT5 1.949
TRN5 1.887 MKT6 1.686
TRN6 2.183 ORA1 2.081
SEZ1 1.696 ORAZ2 2.169
SEZ SEZ2 1.734 ORA ORA3 1.694
SEZ3 1.645 ORA4 1.588
SEZ4 1.702 ORA5 2.115
SLD1 1.691 PMO1 1.980
SLD SLD2 1.651 PMO2 2.039
SLD3 1.596 PMO3 2.241
SRF1 1.750 PMO PMO4 2.151
SRF SRF2 1.408 PMO5 2.317
SRF3 1.752 PMO6 1.793
STS1 1.545 PMO7 1.711
STS STS2 1.814 PMO8 2.309
STS3 1.680 TCT1 2.171
TCO1 1.537 TCT2 2.665
TCO2 2.114 TCT TCT3 2.949
TCO TCO3 1.599 TCT4 2.416
TCO4 3.087 TCT5 3.120
TCO5 2.909
Table A18 Latent indicators outer Loadings
Variables !_atfent Loadings  95% confidence intervals STDEV T P
indicators values values
LV SEN 0.813 [0.774, 0.848] 0.019 42.754 0.000
DC LV SEZ 0.869 [0.836, 0.898] 0.016 54.631 0.000
LV TRN 0.898 [0.869, 0.923] 0.014 65.828 0.000
LV SLD 0.858 [0.816, 0.892] 0.019 45.679 0.000
STA LV SRF 0.806 [0.762, 0.845] 0.021 38.763 0.000
LV STS 0.890 [0.857, 0.918] 0.016  56.517 0.000
LV VOI 0.849 [0.818, 0.877] 0.015 55,527 0.000
BMI LV VAI 0.920 [0.897, 0.939] 0.011 85.995 0.000
LV RMI 0.836 [0.801, 0.866] 0.016 50.781 0.000
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Table A19 Specific indirect path coefficients from antecedents to firm performance

Path Pgth 95% confidence STDEV T P
coefficients intervals values values
STA -> DC -> BMI -> FMP 0.110 [0.072, 0.150] 0.020 5.508 0.000
TCO -> INV -> BMI -> FMP 0.046 [0.026, 0.069] 0.011 4,118  0.000
STA -> BMI -> FMP 0.111 [0.059, 0.161] 0.026 426  0.000
DC -> BMI -> FMP 0.169 [0.113, 0.226] 0.029 5.77  0.000
INV -> BMI -> FMP 0.086 [0.048, 0.126] 0.020 4,237  0.000
TCO -> BMI -> FMP 0.035 [0.002, 0.068] 0.017 2.054  0.040
TCT -> MKT -> BMI -> FMP 0.061 [0.035, 0.088] 0.014 4,493  0.000
ORA -> DC -> BMI -> FMP 0.042 [0.027, 0.060] 0.009 4841  0.000
PMO -> BMI -> FMP 0.050 [0.007, 0.092] 0.022 2.287 0.022
MKT -> BMI -> FMP 0.101 [0.058, 0.144] 0.022 4,607 0.000
ORA -> BMI -> FMP 0.020 [-0.020, 0.059] 0.020 0.989  0.323
RMO -> PMO -> BMI -> FMP 0.032 [0.004, 0.060] 0.014 2.269  0.023
TCT -> BMI -> FMP 0.071 [0.034, 0.108] 0.019 3.767  0.000
RMO -> BMI -> FMP 0.011 [-0.031, 0.054] 0.022 0.512 0.609
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Source: Hair et al. (2021)
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Figure B2 Procedure flow chart for analyze mediation category
Source: Hair et al. (2021)
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