
Received 17 June 2024, accepted 22 July 2024, date of publication 25 July 2024, date of current version 5 August 2024.

Digital Object Identifier 10.1109/ACCESS.2024.3433474

Driving Sustainable Performance in SMEs
Through Frugal Innovation: The Nexus
of Sustainable Leadership,
Knowledge Management,
and Dynamic
Capabilities
FANDI ACHMAD 1, (Member, IEEE), AND IWAN INRAWAN WIRATMADJA 2, (Member, IEEE)
1Department of Industrial Engineering, Telkom University, Bandung 40257, Indonesia
2Department of Industrial Engineering, Bandung Institute of Technology, Bandung 40132, Indonesia

Corresponding author: Fandi Achmad (fandiac.achmad@gmail.com)

ABSTRACT Small and Medium Enterprises (SMEs) often need help to achieve sustainable performance
due to constraints such as limited human and financial resources and restricted access to information.
Frugal innovation, an approach that emphasizes cost-effective and resource-efficient solutions, offers the
potential to address these challenges. This study explores how sustainable leadership, dynamic capabilities,
and knowledge management interplay with frugal innovation to enhance the sustainable performance of
SMEs. A quantitative survey was conducted using purposive sampling, collecting data from 236 craft SMEs
in East Java, Indonesia. The research model was analyzed using Partial Least Square Structural Equation
Modeling (PLS-SEM). The findings reveal significant positive relationships between sustainable leadership,
knowledge management, dynamic capabilities, and frugal innovation. Additionally, frugal innovation
directly impacts sustainable performance and partially mediates the relationships between sustainable
leadership, knowledge management, dynamic capabilities, and sustainable performance (p ≤ 0.001). These
insights contribute to the knowledge of SME sustainability by demonstrating that frugal innovation,
supported by sustainable leadership, dynamic capabilities, and knowledge management, can significantly
enhance sustainable performance. Practically, this research offers valuable implications for stakeholders and
policymakers in crafting strategies that foster sustainable development in SMEs.

INDEX TERMS Sustainable performance, frugal innovation, sustainable leadership, knowledge manage-
ment, dynamic capabilities.

I. INTRODUCTION
Organizational sustainability is a strategic focus in the
context of sustainable development [1], [2], [3]. Sustainable
performance in an organizational context has become an
essential focus in modern business literatures [3] and [4].
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This concept refers to the ability of an organizational
entity to achieve its goals effectively while paying attention
to and minimizing negative impacts on the environment,
society, and the economy as a whole [4], [5], [6]. Thus,
an organization must prioritize achieving its financial and
economic goals, consider the resulting social impacts,
and maintain environmental sustainability [6]. In addition,
sustainable performance mandates that every organization
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can meet current needs without ignoring the needs of future
generations [7], [8], [9].

In the context of Small and Medium Enterprises (SMEs),
sustainable performance is crucial considering the vital role
of SMEs in the national economy [10], [11], [12], [13],
[14]. SMEs are expected to pay attention to the three aspects
of sustainable performance, namely economic, social, and
environmental, to ensure optimal contribution to sustainable
development [10], [11]. SMEs play a significant role in the
global economy, making a major contribution to economic
growth, job creation, and innovation [10]. The optimal role
of SMEs in achieving sustainable performance can have a
significant positive impact on the economy of society and
the country as a whole [15], [16]. SMEs are the backbone of
the economy by creating jobs, increasing per capita income,
and contributing to overall economic growth [12], [14],
[17]. SMEs have great potential to innovate. Compared to
large companies, SMEs are often more agile and flexible,
allowing them to adapt quickly to market changes and
innovate efficiently. This is important to increasing SMEs’
competitiveness in dynamic markets and limited access to
resources [10], [11], [12], [13], [14]. Apart from that, SMEs
face unique sustainability challenges but offer significant
opportunities to drive sustainable development. Policymakers
can design more targeted support mechanisms to improve
SMEs’ sustainability, while practitioners can adopt best
practices that improve SMEs’ resilience and performance.
This research focuses on SMEs due to their economic
and social significance and the unique opportunities and
challenges they present in the field of sustainability. It pro-
vides valuable insights for academics and practitioners and
enriches understanding of how SMEs in Indonesia can drive
sustainable performance through innovation.

However, amidst increasingly fierce competition and
growing environmental challenges, SMEs are faced with
certain obstacles, such as financial and resource limitations,
which make it difficult for them to achieve optimal and
sustainable performance [18], [19], [20]. First of all, in terms
of human resources, SMEs often face limitations in terms
of the number and skills of the workforce [19], [21].
The limited size of these organizations may hinder their
ability to attract and retain high-potential employees, as they
are unable to compete with the wages offered by larger
companies [22], [23]. In addition, a lack of opportunities
for skills development and training can limit employees’
ability to contribute optimally to increasing productivity
and innovation within the company [23], [24], [25], [26].
Second, financial constraints are often a significant obstacle
to the growth and sustainability of SMEs [26], [27]. Capital
limitations make it difficult for SMEs to access the financial
resources needed to start, develop, or manage their businesses
effectively [26]. Lack of access to loans, investments, or ven-
ture capital financing can also hinder their ability to expand
operations or undertake the innovation necessary to meet
increasingly fierce market competition. Third, limitations in

knowledge and access to information are other obstacles to
SMEs achieving sustainable performance [28]. SMEs’ lack
of understanding of market trends, the latest technologies,
or best business practices can hinder their ability to make
strategic and effective decisions [29], [30]. In addition, lack of
access to knowledge resources or professional networks can
also limit their ability to learn and collaborate with external
stakeholders who can support their growth and development,
thereby hindering SMEs’ efforts to achieve sustainable
performance in the long term [30], [31]. To overcome the
challenges experienced by SMEs, an innovative approach
needs to be taken that considers limited resources.

One innovative approach that can help SMEs achieve
sustainable performance is frugal innovation [32], [33],
[34], [35], [36]. In an era that increasingly demands
sustainability, frugal innovation provides a framework that
enables SMEs to create products and services that are
not only cost-effective but also environmentally friendly.
Frugal innovation is very relevant in the context of SMEs
because of the limited resources they have. Frugal innovation
is an approach that emphasizes developing cost-effective
solutions that utilize minimal resources to create maximum
value [32], [33], [34]. This is especially important for SMEs,
which often need more finances, infrastructure, and access
to advanced technology. By focusing on frugal innova-
tion, SMEs can improve operational efficiency and remain
competitive in a dynamic market. Apart from that, frugal
innovation is highly relevant in the context of developing
countries like Indonesia. Many SMEs in Indonesia operate
in resource-constrained environments and face significant
challenges in accessing technology and capital. Frugal
innovation provides a practical and realistic approach for
SMEs in Indonesia to improve performance and contribute
to sustainable development. This concept carries the idea
of creating effective and resource-saving solutions without
sacrificing quality or added value. Frugal innovation becomes
relevant for SMEs because it can overcome the obstacles
faced, allowing organizations to achieve optimal performance
by utilizing limited resources efficiently and effectively [32],
[35], [36]. Frugal innovation refers to an approach to
developing products, services, or business processes that
efficiently use resources, including time, money, and labor,
without sacrificing quality or performance [32], [36]. In the
context of SMEs, frugal innovation becomes an important
tool to overcome obstacles related to limited resources
and increase their competitiveness in increasingly complex
markets [37]. Several critical aspects of frugal innovation in
SMEs, namely sustainable leadership [38], dynamic capabil-
ities [39], [40], [41], and knowledge management are very
crucial [42].

Sustainable leadership is key to driving sustainable inno-
vation in SMEs [38]. Sustainable leaders not only focus on
achieving short-term financial goals but also pay attention
to the social and environmental impacts of organizational
decisions [43], [44], [45]. They encourage an organizational
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culture that supports creativity, collaboration, and social
responsibility, which are essential foundations for imple-
menting frugal innovation. Leaders can inspire employees
to innovate resource-efficiently through a commitment to
sustainability principles in their leadership [38]. Apart from
that, dynamic capabilities also influence an organization’s
ability to adapt and change proactively in the face of
a changing business environment [39]. In the context of
frugal innovation, dynamic capabilities enable SMEs to
identify new opportunities, develop innovative solutions, and
implement changes quickly and efficiently [39], [40], [41].
The ability to learn continuously, adapt to market changes,
and adjust their business strategies are critical aspects
of dynamic capabilities that support implementing frugal
innovation [46], [47]. Furthermore, knowledge management
processes are essential in supporting frugal innovation and
achieving sustainability because they enable SMEs to collect,
store, manage, and share relevant knowledge efficiently
across the organization [42], [47]. Having access to the
proper knowledge at the right time, employees can generate
innovative ideas, solve problems better, and increase oper-
ational efficiency. In addition, knowledge management also
facilitates organizational learning, enabling SMEs to draw
lessons from past experiences and continuously improve their
performance in the long term [48], [49].
From previous research [32], [35], [36], [38], [39], [40],

[41], [43], discussion of factors that encourage sustainabil-
ity performance through sustainable leadership, dynamic
capabilities and knowledge management mediated by frugal
innovation is still limited. However, a comprehensive study
integrating these factors with frugal innovation to enhance
SME sustainable performance remains limited [6], [32],
[35], [36], [38], [39], [40], [41], [42], [43]. The novelty of
this research lies in a holistic approach that combines the
concepts of sustainable leadership, knowledge management,
dynamic capabilities, and frugal innovation to encourage
sustainable performance in SMEs. This research addresses
this gap by investigating the complex relationships between
sustainable leadership, knowledge management, dynamic
capabilities, frugal innovation, and sustainable performance
in SMEs. The study’s unique contribution lies in devel-
oping a holistic framework that integrates these factors to
optimize sustainable performance in SMEs. By providing a
comprehensive analysis of how these elements interact, the
research offers valuable insights into the mechanisms that
drive sustainability in SMEs.

By highlighting the importance of holistic integration of
these four roles to optimize sustainable performance, the
implications of this research can have broad impacts, both in
academic contexts, SMEs, and policymakers. Academically,
this research can help complete our understanding of
the factors that influence the sustainability performance
of SMEs. Analyzing the relationship between sustainable
leadership, knowledge management, dynamic capabilities,
frugal innovation, and sustainable performance can provide
new insights into the mechanisms involved in achieving

sustainability in the context of small and medium sized
businesses. In addition, the practical implications of this
research are to guide owners and managers of SMEs in
developing effective strategies to improve their sustainability
performance. By understanding the critical role of sustainable
leadership, knowledge management, and dynamic capabili-
ties in supporting frugal innovation, SMEs can take concrete
steps to increase operational efficiency, reduce costs, and
create added value for their stakeholders. Furthermore, this
research can provide practical guidance for policymakers
to develop effective strategies for achieving sustainability
goals.

The structure of this paper consists of several main
parts. First, an introduction illustrates the importance of
strategic factors in improving sustainability performance.
Second, the literature and theory review will discuss in
detail the arguments that support the formulation of the
hypothesis. Third, an in-depth explanation of the empirical
research methodology used in this study. Next, the results
of hypothesis testing will be presented. Finally, the study’s
findings and their implications will be discussed, while
suggestions for future research will also be provided.

II. LITERATURE REVIEW AND HYPOTHESIS
DEVELOPMENT
A. SUSTAINABLE PERFORMANCE
Sustainable performance is rooted in the Triple Bottom
Line (TBL) theory by Kouaib et al. [50], which emphasizes
the integration of economic, environmental, and social
dimensions in organizational strategies to ensure long-term
sustainability [4], [5], [6]. This involves adopting practices
that balance financial profitability with environmental man-
agement and social responsibility. Sustainable performance
in SMEs refers to the ability of an organizational business
to maintain and improve its performance sustainably by
paying attention to economic, environmental, and social
aspects [6]. Economically, SMEs with sustainable perfor-
mance can generate profits consistently while also paying
attention to long-term financial sustainability, including
efficient cost management and wise fund allocation [6], [51].
From an environmental perspective, SMEs can implement
environmentally friendly practices, such as using renewable
raw materials, waste reduction, and green energy, to reduce
their ecological footprint [6], [52]. Socially, sustainable
performing SMEs also pay attention to their impact on the
surrounding community, including empowering the local
workforce, paying attention to employee welfare conditions,
and contributing to the development of the community as a
whole [6], [7], [8], [9]. By integrating these principles into
their operations, SMEs can achieve sustainable growth, gain
competitive advantage, and become agents of positive change
in inclusive and sustainable economic development [7].
Organizations aim to achieve resilience, competitive advan-
tage, and sustainable value creation by pursuing sustainable
performance while advancing broader environmental and
social goals [9], [13].
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B. FRUGAL INNOVATION AND SUSTAINABLE
PERFORMANCE
Frugal innovation, aligned with the Resource-Based View
(RBV) theory by Al Omoush et al. [34], is an innovation that
focuses on key strategies for cost reduction by minimizing
significant raw material inventories and using efficient
technologies and processes [32], [33]. This theory supports
the idea that SMEs can enhance their sustainable performance
through frugal innovation by minimizing resource use, reduc-
ing costs, and creating value through efficient processes [53].
The RBV framework emphasizes the strategic importance
of leveraging limited resources to drive innovation and
sustainability [35], [36]. Al Omoush et al. [34] identify frugal
innovation’s focus on core functions, improving performance
and quality, which relate to sustainable performance in eco-
nomic, environmental, and social dimensions. Yousaf et al.
[35] find a positive relationship between frugal innovation
and firm performance in China, demonstrating that it
enhances cost efficiency and market responsiveness. Frugal
innovation enables resource-wise allocation, encouraging
more efficient use of natural resources, reducing waste, and
minimizing environmental impact. Tjahjana et al. [53] show
that frugal innovation improves sustainable performance
in SMEs by cutting production costs, increasing competi-
tiveness, and addressing environmental impacts [53]. This
aligns with principles of environmental sustainability that
preserve resources for future generations. Frugal innovation
also enhances product and service accessibility for eco-
nomically disadvantaged communities, fostering inclusivity
and social welfare [32], [33], [36]. Thus, integrating frugal
innovation in business strategy can significantly contribute
to achieving sustainable performance that covers economic,
environmental, and social aspects. Therefore, based on the
literature review, it can be concluded that frugal innovation
is very important for the sustainability of organizational
performance. Therefore, we put forward the following
hypothesis:
H1: frugal innovation has a positive influence on sustain-

able performance.

C. KNOWLEDGE MANAGEMENT, FRUGAL INNOVATION
AND SUSTAINABLE PERFORMANCE
Knowledge management theory, as articulated by Nazar-
ian et al. [42] highlights the creation, acquisition, sharing and
application of knowledge within organizations. This theory
is essential for SMEs, which rely on effective knowledge
management to support innovation and enhance sustainable
performance. The knowledge management process includes
identifying, collecting, storing, and effectively utilizing
organizational knowledge, acting as a strong foundation to
facilitate innovation [42], [54]. The Knowledge-Based View
(KBV) suggests that organizational knowledge is a critical
resource for innovation and competitive advantage, aligning
with the study’s focus on integrating knowledge management
with frugal innovation and sustainability [46], [55], [56], [57].

Knowledge management, frugal innovation, and sustainable
performance are important aspects of sustainability-oriented
business strategies [42], [47]. On the other hand, frugal
innovation, an innovative approach that aims to create
more affordable, simpler, and efficient solutions by utilizing
limited resources, can be strengthened by adopting effective
knowledge management practices [35], [36]. Recent studies
have highlighted the importance of knowledge management
in the context of innovation and sustainable performance.
According to Nazarian et al. [42], knowledge management
forms a strong foundation for facilitating frugal innovation,
which aims to create more affordable and efficient solutions
by utilizing limited resources. Effective implementation of
a knowledge management process allows organizations to
identify and utilize internal knowledge optimally, accelerate
the innovation process, and facilitate collaboration between
departments or teams [46], [55]. Additionally, Gómez-
Marín et al. [56] emphasized that knowledge management is
important in promoting sustainable innovation development
by providing a supporting infrastructure for organizations to
produce environmentally friendly solutions and consider their
long-term impacts. Kun [36] investigated the relationship
between knowledge management, frugal innovation, and
sustainable performance in SMEs. The research found that
adopting effective knowledge management practices can help
SMEs produce sustainable, frugal innovation and improve
organizational performance [36]. In addition, research by
Iqbal and Piwowar-Sulej [57] explored the role of knowledge
management in promoting frugal innovation for sustainable
performance in an organization. The research results show
that applying good knowledge management practices can
support developing and implementing frugal innovation, ulti-
mately improving sustainable performance [57]. Integrating
knowledge management processes with frugal innovation
creates an environment that supports the development of
sustainable innovation [58]. Collaboration between teams or
departments supported by a good knowledge management
system allows organizations to produce environmentally
friendly solutions and consider their long-term impacts [58].
Implementing frugal innovation supported by an effective
knowledge management process can significantly contribute
to an organization’s sustainable performance [35], [36].
By reducing operational costs, increasing efficiency, and
developing environmentally friendly solutions, organizations
can achieve a better balance between economic growth,
environmental sustainability, and social welfare in the long
term [36], [42], [54]. However, although the literature
highlights the importance of knowledge management in
frugal innovation and sustainable performance, there is
still a need to empirically test the relationship between
KM, frugal innovation, and sustainable performance. Hence,
we proposed the following hypothesis:
H2a: Knowledge management has a positive influence on

frugal innovation.
H2b: Knowledge management has a positive influence on

sustainable performance.
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D. DYNAMIC CAPABILITIES, FRUGAL INNOVATION AND
SUSTAINABLE PERFORMANCE
Dynamic Capabilities Theory, introduced by Jiraph-
anumes et al. [39], emphasizes an organization’s ability
to integrate, build, and reconfigure internal and external
competencies to address rapidly changing environments [39],
[40], [41]. This theory is crucial in understanding how
SMEs can adapt to market dynamics and innovate efficiently
through frugal innovation. It underscores the importance of
dynamic capabilities in achieving sustainable performance by
enhancing organizational flexibility and responsiveness [59],
[60], [61], [62]. Dynamic capabilities refer to the ability of
an organization to flexibly adapt and develop its resources
and competencies to face rapid environmental changes [39],
[40]. The relationship between dynamic capabilities, frugal
innovation, and sustainable performance is an exciting sub-
ject in organizational management. The relationship between
capability dynamics, frugal innovation, and sustainable
performance plays a vital role in driving an organization’s
ability to innovate effectively, respond to market changes,
and adapt to the changing business environment [39],
[40], [41]. Organizations with strong capability dynamics
tend to better identify innovation opportunities, including
opportunities to adopt frugal innovation as part of their
strategy [37], [46]. Recent studies highlight the importance
of dynamic capabilities in the context of innovation and
sustainable performance. Jiraphanumes et al. [39] highlight
dynamic capabilities’ role in shaping frugal innovation
and organizational adaptation. Additionally, research by
Ferreira et al. [59] emphasizes that organizations with
strong capability dynamics tend to be better able to seize
innovation opportunities and respond to market changes
more quickly and effectively. In the context of sustainable
performance, dynamic capabilities are also considered a key
factor. According to Scarpellini et al. [60], organizations
that have good dynamic capabilities tend to have the
ability to create long-term value, including economic,
social, and environmental value. Research by Bocken and
Geradts [61] emphasizes that organizations with strong
dynamic capabilities tend to be better able to seize new
opportunities, avoid threats, and create sustainable value.
By being able to adapt quickly to environmental changes
and utilizing limited resources efficiently, organizations can
create innovative solutions that not only reduce operational
costs but also consider broader social and environmental
impacts [62]. Frugal innovation, resulting from effective
capability dynamics, can contribute positively to an organiza-
tion’s sustainable performance [39], [41]. In addition, frugal
innovation often creates new opportunities to create value
for stakeholders, which in turn can improve reputation and
support sustainable performance in the long term [46]. The
relationship between capability dynamics, frugal innovation,
and sustainable performance reflects the importance of
integration between organizational flexibility in responding
to change, cost-effective innovation, and awareness of social
and environmental impacts in achieving sustainable business

goals [39], [40], [41]. Although the literature highlights
the importance of capability dynamics in the context of
frugal innovation and sustainable performance, there is still
a need to empirically test the relationship between capability
dynamics, frugal innovation, and sustainable performance.
Hence, we proposed the following hypotheses:
H3a: Dynamic capabilities has a positive influence on

frugal innovation.
H3b: Dynamic capabilities has a positive influence on

sustainable performance.

E. SUSTAINABLE LEADERSHIP, KNOWLEDGE
MANAGEMENT, DYNAMIC CAPABILITIES AND FRUGAL
INNOVATION
Sustainable leadership theory, as described by Avery and
Bergsteiner [63], integrates considerations of social, envi-
ronmental, and economic impacts in organizational decision-
making [43], [44], [45]. This theory provides a framework
for understanding how leaders can foster a culture of
sustainability and innovation within SMEs. Sustainable
leadership refers to a leadership style that integrates consid-
erations of social, environmental, and economic impacts in
organizational decision-making [43], [44], [45]. Sustainable
leadership is linked to improved knowledge management,
dynamic capabilities, and frugal innovation, all of which
contribute to sustainable performance [64], [65], [66], [67].
Research by Ur Rehman et al. [38] shows that sustainable
leadership positively impacts the sustainable performance
of organizations by promoting responsible and sustainable
business practices. Sustainable leadership has become an
increasingly interesting research subject in management
literature due to its important role in shaping sustainable and
innovative organizational cultures [64]. According to Iqbal
and Ahmad [64], sustainable leaders tend to have a long-term
vision of environmental, social, and economic sustainability.
They lead by example, encourage responsible practices, and
promote collaboration and organizational learning. Mari-
ani et al. [65] highlighted that sustainability-oriented leaders
tend to create work environments that support cost-effective
innovation by promoting the efficient use of resources and
strengthening commitment to innovative practices. Research
by Iqbal et al. [66] found that sustainable leadership
is positively related to organizational performance and
innovation. On the other hand, the literature also highlights
the importance of sustainable leadership in encouraging
knowledge management practices, dynamic capabilities,
and frugal innovation. Research by Suriyankietkaew et al.
[67] found that sustainable leadership is positively related
to an organization’s ability to adapt to market changes
and create long-term value. In knowledge management,
sustainable leadership can create an organizational culture
that supports knowledge sharing, collaborative learning,
and effective use of knowledge to achieve sustainability
goals [67]. Additionally, sustainable leadership can also
stimulate cost-effective innovation by promoting efficient use
of resources and strengthening commitment to innovative
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FIGURE 1. Proposed research model (source: self-produced).

practices [38]. Finally, sustainable leadership is also con-
sidered capable of strengthening the dynamics of organi-
zational capabilities by encouraging flexibility, adaptation,
and continuous organizational learning [66]. The relationship
between sustainable leadership, knowledge management,
dynamic capabilities, and frugal innovation reflects the
importance of integrating a responsible leadership style,
effective knowledge management, organizational flexibility
in facing change, and environmentally friendly and efficient
innovation in achieving sustainable business goals. Hence,
we proposed the following hypotheses:
H4a: Sustainable leadership has a positive influence on

knowledge management.
H4b: Sustainable leadership has a positive influence on

frugal innovation.
H4c: Sustainable leadership has a positive influence on

dynamic capabilities.
This research uses concepts of sustainable leadership,

knowledge management, dynamic capabilities, frugal inno-
vation, and sustainable performance as basic theoretical
principles. The research conceptual model is presented in
Figure 1. The research hypotheses are proposed and given
below.

III. RESEARCH METHODOLOGY
This section explains the research design, including research
procedures, instrument development, and sample and data
collection. Thus, the development of this new research model
is based on a deeper understanding of the relationship
between sustainable leadership, knowledge management,
dynamic capabilities, frugal innovation, and sustainable
performance, which is the main focus of this research, as well
as the methodological steps taken to test the relationship.

A. RESEARCH PROCEDURE
This research is empirical and is mostly based on pri-
mary data. The research framework was tested using the
Structural Equation Modeling (SEM) approach utilizing
Partial Least Squares (PLS) methodology. PLS-SEM is
appealing to numerous researchers because it can assess
intricate models featuring numerous constructs, indicator
variables, and structural paths without necessitating reliance
on assumptions regarding data distribution. Therefore, the
research procedures in this study follow the SEM-PLS
approach proposed byHair et al. [68]. SEM-PLS involves two
main stages: measurement model measurement and structural
model assessment [68]. The measurement model assessment
aims to verify the validity and reliability of the measurement
model. In contrast, the structural model assessment aims
to test the structural relationships proposed in the research
framework [68]. In this study, SEM-PLS was used using
SmartPLS software.

Assessment of measurement models involves evaluating
indicator loadings and internal consistency reliability [68].
According to Hair et al. [68], indicator loadings must show
that the construct can explain more than 50 percent of the
variation in the indicator, or in other words, the Average
Variance Extracted (AVE) exceeds 0.5. Internal consistency
reliability can be evaluated through the composite reliability
value or Cronbach’s alpha value, which is recommended
to have a value greater than 0.7. The heterotrait-Monotrait
Ratio (HTMT) method is used instead of Fornell and
Larcker for discriminant validity. HTMT is a more rigorous
technique and provides a more accurate assessment of
discriminant validity [69]. A construct is considered to
have good discriminant validity if its HTMT value is less
than 0.90 [69]. Structural model evaluation is carried out
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after satisfactory results are obtained from the measurement
model assessment. A hierarchical approach is also used to
assess the validity and reliability of second-order constructs.
This approach involves assessing the validity and reliability
of the dimensions that form second-order constructs and
the first-order constructs that form those dimensions. This
structural assessment involves using various metrics, such
as the coefficient of determination (R2), a blindfolding-
based cross-validated measure of redundancy (Q2), and the
statistical significance and relevance of path coefficients. It is
also essential to check the Variance Inflation Factor (VIF)
value to identify the presence of collinearity before evaluating
structural relationships so that the regression results are not
influenced by collinearity.

B. MEASURES AND INSTRUMENT DEVELOPMENT
All variables used in this study were measured using a
series of items, and each item was rated via a 6-point
Likert scale, ranging from ‘‘1’’ (strongly disagree) to ‘‘6’’
(strongly agree). The choice of a 6-point questionnaire scale
was made because the aim was to provide an adequate
level of subtlety in expressing respondents’ responses [68].
The 6-point scale allows respondents to express their level
of agreement or disagreement, more specifically with the
statements presented in the questionnaire [68].

The questionnaire consists of 68 statement items regarding
variables, with details of sustainable leadership having
6 items [38], [63]. Knowledge management [42], with
first-order knowledge creation having 4 items, knowledge
acquisition having 5 items, knowledge sharing having
5 items, and knowledge application having 5 items. Dynamic
capabilities [39], [40], [41] with first order sensing capability
having 4 items, learning capability having 5 items, integrating
capability having 5 items, and coordinating capability having
5 items. Frugal innovation has 9 items [32], [35], [36].
Meanwhile, sustainable performance [6], [36], [42] with
first-order environmental sustainability has 5 items, social
sustainability has 5 items, and economic sustainability has
5 items. In addition, the questionnaire also contains 6 items,
which also include information about the respondent’s
gender, age, and education level, as well as the size and
length of operation of the respondent’s SMEs. The size
of SMEs is estimated based on the number of employees
working in them. The questionnaire was prepared by utilizing
measurements that have been proven and verified through
previous research, as well as reliable studies (see Table 1).
The measurement items used in this research (see in
Appendix) are adaptations from previous studies that have
validated the construct.

C. SAMPLE AND DATA COLLECTION
This research is cross-sectional, with data collection through
purposive sampling techniques to ensure appropriate rep-
resentation of the target population. The population that
is the focus of this research is craft SMEs because craft
SMEs are considered one of the backbones of the Indonesian

TABLE 1. Source of measurement items.

economy [10], [11], [70], especially Sidoarjo Regency, East
Java. Sidoarjo Regency was chosen because it is the center of
East Java, Indonesia’s rapidly growing bag and suitcase craft
industry, offering a wide variety of products and supported
by adequate infrastructure and government support [71],
[72]. Bag and suitcase craft SMEs in Sidoarjo Regency,
East Java, have a significant role in the local economic
structure [72]. Its contribution to the regional economy can
be seen from the latest statistical data, where this sector
significantly contributes to regional gross domestic product
(GDP) [73]. The handicraft bag and suitcase industry in
Sidoarjo is one of the leading sectors in the creative economy
sector, which shows the need for in-depth research in this
sector.

The data collection process was carried out from
September 2023 to February 2024. Questionnaires were
distributed directly to bag and suitcase craft SME industry
players. The characteristics of filling out the questionnaire
are managerial level SMEs with work experience of more
than 1 year, allowing them to understand the conditions of
their organization well. This questionnaire is designed to
clearly explain the variables to be measured, the purpose of
the survey, and the scales used to avoid delays in responses.
In addition, this survey was conducted confidentially to
ensure the confidentiality and anonymity of respondents.
The number of questionnaires collected was 236 from
247 respondents, or 95.55% of the total respondents who
were valid for data processing (see Table 2).
Our research sample was obtained from employees at craft

SMEs in Sidoarjo Regency, East Java. Table 2 describes the
demographic characteristics of the respondents. The analysis
results show that 61.02% of survey respondents were men,
while the remaining 38.98% were women. The age range of
respondents ranged from 20 to 61 years, with the largest age
group being those aged between 31 and 40 years, reaching
45.76%. In terms of the size of SMEs, most SMEs have
between 5 and 10 employees (47.88%), followed by SMEs
with 11 to 15 people (17.80%) and those with <5 people
(17.80%). Regarding the length of operation of SMEs, the
majority of SMEs have been in business for 1 to 3 years
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FIGURE 2. Relationships based on measurement and structural models in PLS-SEM.

TABLE 2. Profiles of respondents.

(40.68%), followed by those that have been in operation for
4 to 6 years (27.54%) and 7 to 9 years (13.98%).

IV. RESULT
In this research, we examine more deeply and compre-
hensively the role of sustainable leadership, knowledge
management, dynamic capabilities, and frugal innovation in
influencing an organization’s ability to achieve sustainable

performance, especially for SMEs. Figure 2 shows the
relationship of the dependent and independent variables in
SmartPLS software.

A. MEASUREMENT MODEL
The evaluation of the measurement model’s quality was
conducted utilizing assessments of convergent and discrim-
inant validity [68]. The findings of the convergent validity
assessment are detailed in Table 3, encompassing cronbach’s
alpha, composite reliability, and average variance extracted
(AVE). These results have gone through three iterations,
which are used to ensure that the constructs are measured
appropriately and that the indicators used meet the specified
criteria by the recommendations provided by Hair et al.
[68]. The Cronbach’s alpha coefficient test showed a range
between 0.701 and 0.923, exceeding the accepted value
(0.70) by the recommendations of Hair et al. [68]. All
composite reliability values ranged from 0.820 to 0.906, all
exceeding the acceptable value (0.70), indicating acceptable
measurement reliability. Likewise, the average AVE of each
construct ranged from 0.542 to 0.751, exceeding the accepted
value (0.50) by the recommendations of Hair et al. [68]. The
findings suggest that the present research model fulfills the
prerequisites for convergent validity.

For discriminant validity, we used theHeterotrait-Monotrait
Ratio (HTMT) method. HTMT is a more rigorous
technique and provides a more accurate assessment of
discriminant validity [69]. A construct is considered to
have good discriminant validity if its HTMT value is less
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TABLE 3. Validity and reliability for constructs.

TABLE 4. Heterotrait-monotrait ratio (HTMT).

than 0.90 [69]. Table 4 presents the results of HTMT values
for all pairs of constructs and confirms that all values are
below the recommended thresholds.

B. STRUCTURAL MODEL
The analysis of the structural model is conducted by scruti-
nizing the measurement model. A comprehensive assessment
is undertaken to ensure the reliability and validity of the
data employed in this evaluation. To test the hypothesis
that has been formulated and carry out analysis of the
structural model paths in this research, SmartPLS software
was used, in line with the methodology described by
Hair et al. [68]. The approach was to explore the structural
path coefficients (β) and T-statistics determined through the
bootstrap method by carrying out 5,000 sample repetitions.
Accelerated bootstrapping facilitates the rapid generation
of many bootstrap samples, thus helping estimate model
parameter sampling distribution [68]. The estimation results
of this structural equation model are presented in Table 5,
while the structural model of the proposed research can be
seen in Figure 3. This analysis shows that there is a positive
and significant influence on all hypotheses from this research,

starting from H1 namely FI and SP, H2a namely KM and FI,
H2b namely KM and SP, H3a namely DC and FI, H3b namely
DC and SP, H4a namely SL and KM, H4b namely SL and FI,
and H4c SL and DC.

In the evaluation of the structural model, it is imperative
to scrutinize the coefficient of determination (R2) value to
determine the significance and strength of each established
path [68]. The R2 and path coefficient values offer insights
into the degree to which the data supports the proposed
model. As posited by Hair et al. [68], an R2 value
surpassing 0.5 signifies a substantial correlation among these
dimensions, effectively elucidating the construct. The R2

values presented in Table 5 surpass 0.5, with the highest
R2 recorded for ENS at 0.747. Upon scrutinizing the R2

outcomes from Table 6, it becomes evident that the variance
in endogenous constructs can be robustly elucidated by
exogenous constructs [68].

Additionally, beyond the structural relationships’ sig-
nificance, the model testing underscores the importance
of the relationship between knowledge management as a
second-order construct and its first-order constructs, KC,
KAC, KS, and KAP. Similarly, the relationship between
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TABLE 5. Significance of structure relationship.

FIGURE 3. Estimated relationships of structural model.

TABLE 6. The R2 value.

dynamic capabilities as a second-order construct and its
first-order constructs, SC, LC, IC, and CC, is highlighted.
Moreover, the significance of the relationship between

sustainable performance as a second-order construct and its
second-order constructs, ENS, SCS, and ECS, is emphasized.

Tables 7, 8, and 9 illustrate the importance of knowledge
management, dynamic capabilities, and sustainable perfor-
mance. In Table 7, it is clear that each aspect of the knowledge
management construct shows an important correlation with
the overall construct. Therefore, these aspects are considered
capable of measuring the construct effectively [68]. Likewise,
Table 8 shows that each dimension in the dynamic capabilities
construct shows a significant relationship with the overall
construct, thus implying its suitability for measuring the
construct. Finally, Table 9 illustrates that each dimension
of the sustainable performance construct has a significant
relationship with this construct, thus confirming the adequacy
of these dimensions to measure this construct. That way,
all the constructs of this research can be explained by their
dimensions.
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TABLE 7. Relationship significance for knowledge management with its dimension.

TABLE 8. Relationship significance for dynamic capabilities with its dimension.

TABLE 9. Relationship significance for sustainable performance with its dimension.

TABLE 10. VIF value.

Furthermore, multicollinearity in the context of a regres-
sion model is identified by calculating the Variance Inflation
Factor (VIF), which measures how much the variance of
the estimated regression coefficients increases when the
independent variable is linearly related to other independent
variables [68]. If the VIF value exceeds the threshold of
5.00, this indicates significant collinearity. Test results are
presented in the form of VIF values, which are analyzed
in accordance with established standards. Furthermore,
a detailed analysis can be found in Table 10, which confirms
the absence of a significant correlation between variables.
Thus, there are no multicollinearity problems that need to be
considered.

It’s vital to assess variable influence using the effect size
measure (f2), which quantifies the proportion of variance
explained by the latent variable relative to the total variance
of the dependent variable. A higher f2 value indicates a more
substantial contribution to elucidating variance within the
dependent variable. Hair et al. [68] delineate that an f2 value
below 0.02 suggests an exceedingly weak contribution, while

0.02 to < 0.15 indicates a weak to moderate contribution.
A range of 0.15 to < 0.35 signifies a moderate to strong
contribution, and an f2 value ≥ 0.35 denotes a very
strong contribution. In this study, all constructs show an
f2 value exceeding 0.2, indicating their appropriateness and
substantial contribution; there is no weak contribution for any
construct.

V. DISCUSSION
In this research, we examine more deeply and compre-
hensively the role of sustainable leadership, knowledge
management, dynamic capabilities, and frugal innovation in
influencing an organization’s ability to achieve sustainable
performance, especially for SMEs. Frugal innovation has
become a significant focus in recent research on innovation
due to the growth potential and business opportunities it
offers, especially in developing countries such as Indonesia.
The object of this research is to craft SMEs located in
Sidoarjo Regency. Sidoarjo Regency is one of Indonesia’s
significant craft production centers, with various SMEs
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operating in this sector. The existence of craft SMEs
in Sidoarjo Regency reflects significant local economic
potential, which influences overall regional economic devel-
opment [70], [71], [72], [73], [74]. Data for this research was
collected through a questionnaire using a purposive sampling
technique, and the respondent group was employees of craft
SMEs. This research uses SmartPLS software to analyze
data empirically. The model measurement stage shows that
the model built meets the reliability and validity standards
required for further analysis. The results of this assessment
show that the measuring instrument used is reliable and
consistent in measuring the variables studied [68]. The
findings show a positive and significant relationship between
sustainable leadership, knowledge management, dynamic
capabilities, and frugal innovation. Furthermore, the results
show that the direct positive impact of frugal innova-
tion on sustainable performance has been comprehensively
tested. Our findings reveal a positive relationship between
sustainable leadership, knowledge management, dynamic
capabilities, and frugal innovation, with frugal innovation
playing a mediating role between these variables and
sustainable performance. These results align with previous
studies and extend our understanding of these relationships
in the context of SMEs.

Findings related to hypothesis 4a show that the relationship
between sustainable leadership and knowledge management
has been validated. The relationship between sustainable
leadership and knowledge management is consistent with the
findings of Akram et al. [75], who highlighted that sustain-
able leadership positively influences knowledge management
by fostering a work environment that encourages knowledge
exchange and collaboration. Tian and Wang [32] also
observed that sustainable leadership practices, which include
environmental, social, and economic aspects, enhance the
effectiveness of knowledge management. Our study confirms
these observations, demonstrating that sustainable leadership
significantly contributes to the effective management of
knowledge within organizations. Thus, this research pro-
vides a new contribution to understanding the relationship
between sustainable leadership and knowledge management
and confirms previously existing findings in the academic
literatures [32] and [57]. Hypothesis 4b also shows that
the relationship between sustainable leadership and frugal
innovation has been validated. Our results support the
findings of Iqbal and Piwowar-Sulej [57], who reported that
sustainable leadership positively impacts frugal innovation.
Suriyankietkaew et al. [67] noted that organizations with
strong sustainable leadership practices tend to promote a
culture of experimentation and development of efficient solu-
tions. Therefore, robust and sustainable leadership practices
are predicted to positively affect an organization’s ability to
implement frugal innovation [38], [67]. Also, hypothesis 4c
was validated. The research results on SMEs in the craft
sector are consistent with the findings reported by Iqbal
and Ahmad [64], which show that sustainable leadership
positively impacts dynamic capabilities in the organizational

context. Mahdi and Nassar [76] highlighted that sustainable
leadership practices, which include commitment to envi-
ronmental, social, and economic aspects, play an important
role in developing an organization’s ability to adapt to
environmental changes and exploit new opportunities [44],
[45]. In the context of SMEs in the craft sector in Sidoarjo
Regency, well-integrated sustainable leadership practices can
strengthen the dynamic capabilities of SMEs to respond to
market changes, identify new trends, and develop innovative
solutions. Thus, the findings of this study reinforce previ-
ous findings in the academic literature, which show that
sustainable leadership positively and significantly influences
KM, FI, and DC. It provides a deeper understanding of how
sustainable leadership practices can be a critical factor in
strengthening the competitiveness and sustainability of craft
sector SMEs, especially in facing complex challenges and
opportunities in an ever-changing business environment.

In addition, the results of the analysis of hypothesis
3a and hypothesis 3b show that the hypothesis between
dynamic capabilities with frugal innovation and sustainable
performance is accepted and is significantly positive. The
results of research on SMEs in the Sidoarjo Regency,
East Java craft sector, consistently support the findings
reported by Borchardt et al. [37], which show that dynamic
capabilities positively impact frugal innovation. This research
strengthens our understanding of the link between an
organization’s dynamic capabilities and the ability to pro-
duce cost-efficient innovations, particularly in SMEs. Not
only that, Jiraphanumes et al. [39] highlighted that SC
enables organizations to recognize and respond quickly to
environmental changes, whereas LC facilitates continuous
learning and innovation. IC and CC help integrate and
coordinate organizational resources and activities to achieve
sustainable goals. López-Sánchez and Santos-Vijande [46]
highlighted that dynamic capabilities, which include adapting
quickly to market changes, utilizing resources flexibly, and
responding to innovation opportunities, play a key role
in driving frugal innovation [46]. This research confirms
that SMEs with strong dynamic capabilities tend to be
better able to identify opportunities to develop cost-effective
innovations and implement cost-efficient solutions. Strong
dynamic capabilities in SC, LC, IC, and CC tend to better
adapt to market changes, increase operational efficiency,
and produce quality products or services, all of which
contribute to sustainable performance [39], [40]. Aminu and
Mahmood [41] emphasized that an organization’s dynamic
capabilities, which include identifying and exploiting new
market opportunities and addressing complex environmental
challenges, can enhance sustainable performance. This
research provides a deeper understanding of the relationship
between an organization’s ability to adapt quickly and
sustainable performance, particularly in the context of SMEs.

Hypotheses 2a and 2b in this study were accepted. This
supports the findings reported by Fischer et al. [77] and
Shehzad et al. [78], which show that knowledge manage-
ment positively impacts frugal innovation and sustainable
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performance. This research provides an important contribu-
tion, especially in the context of SMEs, in strengthening
understanding of the relationship between the dimensions
of knowledge management, namely knowledge creation,
knowledge acquisition, knowledge sharing, and knowledge
application, with frugal innovation and sustainable perfor-
mance. According toNazarian et al. [42], effective knowledge
management, characterized by KC, KAC, KS, and KAP
processes, positively influences an organization’s ability to
produce cost-effective innovations. These results show that
SMEs in the craft sector that can create, acquire, share,
and apply knowledge effectively have a higher ability to
produce cost-efficient innovations and achieve sustainable
performance [42]. Thus, the findings of this study provide
additional empirical evidence that confirms the findings of
Iqbal and Ahmad [64], Fischer et al. [77], and AlMuhim [79]
about the importance of knowledge management in sup-
porting frugal innovation and sustainable performance. This
confirms that investment in effective knowledge management
can be an invaluable strategy for craft sector SMEs to
achieve a competitive advantage and sustainability in the long
term.

On the other hand, hypothesis 1 in this study shows that
frugal innovation has a positive and significant impact on sus-
tainable performance. Kun [36] highlights that frugal inno-
vation, characterized by the ability to produce cost-effective
solutions using limited resources, can improve an organiza-
tion’s sustainable performance. This research confirms that
adopting frugal innovation can help SMEs reduce production
costs, expand market reach, and increase competitiveness,
contributing to sustainable performance [36]. In the face
of economic challenges facing SMEs in Sidoarjo Regency,
frugal innovation has become a vital strategy in increasing
competitiveness and business continuity. By prioritizing
cost efficiency, frugal innovation allows SMEs to develop
products or services that remain high quality and financially
affordable. This allows SMEs to maintain and increase their
profitability and opens up opportunities to expand market
penetration. By offering affordable solutions, SMEs can
reach a wider market segment, including consumers with
financial limitations. In addition, frugal innovation encour-
ages SMEs to become more responsive to rapidly changing
market needs, enabling rapid adaptation to changing trends
and consumer preferences [42]. Thus, the findings of this
study provide additional confirmation of the findings of
Yousaf et al. [35], Nazarian et al. [42], Dima et al. [80],
and Cuevas-Vargas et al. [81] about the important role of
frugal innovation in supporting sustainable performance.
This confirms that innovation strategies that focus on cost
efficiency and efficient use of resources can be the key
for craft sector SMEs in achieving economic, social, and
environmental sustainability.

VI. CONCLUSION
This research strengthens our understanding of the influence
of sustainable leadership, knowledge management, dynamic

capabilities, and frugal innovation on an organization’s ability
to achieve sustainable performance, especially in SMEs.
These findings illustrate that frugal innovation has become
the main focus of current innovation, especially in developing
countries such as Indonesia, where growth potential and
business opportunities are increasingly recognized. In the
context of this research, the research object, which is to
craft SMEs in Sidoarjo Regency, Indonesia, highlights the
importance of this sector in the local economy, influencing
overall regional economic development. Through data col-
lection using purposive sampling techniques, 236 SMEs were
obtained and analyzed using SmartPLS; this research found
a positive and significant relationship between sustainable
leadership, knowledge management, dynamic capabilities,
and frugal innovation. Furthermore, frugal innovation has
been comprehensively proven to positively impact sustain-
able performance. These results align with previous findings
that emphasize the importance of sustainable leadership prac-
tices in strengthening knowledge management, increasing
innovation, and influencing overall organizational dynamics.
Then, testing hypotheses related to the relationship between
dynamic capabilities with frugal innovation and sustainable
performance shows results consistent with previous findings,
strengthening understanding of the critical role of dynamic
capabilities in creating cost-effective innovation and improv-
ing sustainable performance. In addition, the hypothesis
testing the influence of knowledge management on frugal
innovation and sustainable performancewas also proven to be
significant, adding empirical evidence about the relationship
between effective knowledge management and an organiza-
tion’s ability to produce cost-effective innovation and achieve
sustainable performance. Thus, these findings provide an
important contribution to understanding the factors that
influence sustainable performance in the context of SMEs,
particularly in the crafts sector, and illustrate the importance
of innovative practices such as frugal innovation in supporting
business growth and continuity amidst changing economic
challenges.

A. THEORETICAL IMPLICATION
This research is rooted in several relevant theories that
form the conceptual framework. First, the sustainable lead-
ership theory by Ur Rehman et al. [38], provides a basis
for understanding how sustainability-oriented leaders can
encourage frugal innovation practices. This theory posits
that sustainable leadership focuses on short-term profitability
and long-term environmental and social impacts. Second,
the knowledge management theory by Nazarian et al.
[42] explains the importance of creating, disseminating,
and applying knowledge within organizations. This theory
is crucial in SMEs, which require effective knowledge
management to support innovation. Third, the dynamic
capabilities theory by Jiraphanumes et al. [39] emphasizes
an organization’s ability to integrate, build, and reconfigure
internal and external resources to respond to environmental
changes. This theory is essential for understanding how
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SMEs can adapt to dynamic market conditions through frugal
innovation.

Based on these theories, this research has important
theoretical implications in expanding the understanding of
the relationship between sustainable leadership, knowledge
management, dynamic capabilities, and frugal innovation
in SMEs. The finding that frugal innovation positively and
significantly impacts sustainable performance implies that
this innovative approach is relevant for both large companies
and SMEs. This reinforces the concept of frugal innovation,
demonstrating its value across different organizational scales.
Additionally, dynamic capabilities, sustainable leadership,
and knowledge management are pivotal in facilitating frugal
innovation and achieving sustainable performance. This
emphasizes the importance of an organization’s ability to
adapt and evolve in response to environmental changes. This
research enriches the concept of dynamic capabilities, which
consist of sensing capability, learning capability, integrating
capability, and coordinating capability, by highlighting their
specific role in cost-effective innovation and sustainability.
It underlines the importance of incorporating these dynamic
capabilities into business strategies. Furthermore, knowledge
management is crucial not only for large companies but
also for SMEs, which must optimize their innovation
potential to achieve long-term sustainability. Finally, this
research strengthens our understanding of the critical role of
sustainable leadership in creating an environment that sup-
ports cost-effective innovation and sustainable performance.
Leaders who implement sustainable leadership practices
drive innovation and ensure organizational continuity.

B. PRACTICAL IMPLICATION
This research provides several practical implications that
SMEs can directly implement to achieve sustainable per-
formance through frugal innovation. First, SMEs must
hold training programs that focus on the principles of
sustainable leadership. These training programs include
efficient resource management, ethical decision-making, and
sustainable innovation. For example, monthly workshops by
sustainability experts can help promote sustainable practices
among SME managers. Additionally, SME leaders must
adopt internal policies that support environmentally friendly
and energy-saving practices, such as using recyclable raw
materials and energy-saving technologies in production
processes. Second, SMEs must implement an integrated
knowledge management system to facilitate information
sharing and innovation. Digital platforms like a company
intranet can help store and share knowledge between
departments. In addition, collaboration between SMEs and
academics, research institutions, and other organizations
should be encouraged. Forming partnerships with local
universities for joint research and internship programs and
holding seminars with experts from various fields can
enrich knowledge and innovation in SMEs. Third, SMEs
must emphasize the importance of building an organiza-
tional culture supporting innovation and sustainable growth.

Leaders and managers in SMEs need to play a vital role in
creating a work environment that facilitates experimentation,
measured risk-taking, and collaboration between teams.
This can be achieved through providing incentives for
employees who contribute to innovation, creating open and
inclusive communication mechanisms, and introducing new
and effective ideas and solutions. Fourth, SMEs should
invest in training programs that enhance employees’ dynamic
capabilities. Regular training in technology adaptation
and change management is essential to improve SMEs’
adaptability to market changes. For example, employees
can be trained in using new technologies and efficient
production methods. In addition, developing a system to
monitor and evaluate dynamic capabilities periodically is
also needed. Performance evaluation tools that measure
adaptability and response to market changes, such as key
performance indicators (KPIs), can help SMEs optimize their
dynamic capabilities. Lastly, SMEs should focus on product
designs that use minimal resources but are still high-quality.
Adopting a simple yet functional design approach can reduce
production costs without sacrificing quality. For example,
cheap and environmentally friendly local materials can be
used for bags and suitcases. In prioritizing cost efficiency,
SMEs can use local materials that are cheap and easy to
obtain, as well as simple but effective production techniques.
For example, they use rawmaterials from local industries and
energy-saving processing techniques to reduce production
costs. Optimizing production processes to reduce waste and
increase efficiency is also very important. Implementing lean
production techniques can help SMEs identify and eliminate
waste and use simple automation technology that can increase
production speed without increasing costs.

C. LIMITATIONS AND FUTURE RESEARCH
Although this research provides valuable insight into the
relationship between sustainable leadership, knowledge
management, dynamic capabilities, frugal innovation, and
sustainable performance in SMEs, several limitations must be
noted. Limitations related to time and financial resources are
themain obstacles in this research, whichmay hinder the abil-
ities of future researchers. This study used a cross-sectional
approach, which limits the ability to make conclusions about
the causality of the relationships between the variables
studied. Longitudinal or experimental studies may be needed
to more accurately test causal relationships between these
variables. In addition, this research was conducted in one
specific geographic area, namely Sidoarjo Regency, East
Java, so the generalization of the findings to a wider context
may be limited. Therefore, we suggest that future research
could involve broader samples from various regions or
countries to validate these findings more widely. Finally,
in the context of future research, there are several interesting
research directions to expand, one of which is exploring
the influence of contextual factors, such as organizational
culture or industry regulations, on the relationship between
the variables studied. In addition, research can deepen
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understanding of the mediating and moderating mechanisms
that may influence the relationships between these variables.
By taking these limitations into account and taking these
suggestions as a starting point, future research can broaden
the scope of our knowledge of how sustainable business
practices can improve the performance and sustainability of
SMEs in various industrial sectors.

APPENDIX
Sustainable Performance (SP)
measurement items were adapted from [6], [36], and [42].
Environmental Sustainability (ENS)

ENS1 Our organization handled or stored toxic waste
responsibly

ENS2 Our organization manufactured products with
less environmentally damaging inputs than in
previous years or than its competitors

ENS3 Our organization reduced waste by streamlining
processes

ENS4 Our organization reduced the likelihood of envi-
ronmental accidents through process improve-
ments

ENS5 Our organization reduced environmental impacts
of production processes or eliminated environ-
mentally damaging processes

Social Sustainability (SCS)

SCS1 Our organization regularly participates in social
development programs, e.g., support to under-
privileged and needy individuals to improve
society

SCS2 Our organization regularly provides opportuni-
ties to youngsters, e.g., training and development
to promote their talent

SCS3 Our organization regularly provides financial and
non-financial support to NGOs, medical insti-
tutions, and related organizations for a healthy
lifestyle

SCS4 Our organization provides financial and
non-financial support to educational institutions
for students’ learning and development

SCS5 Our organization encourages its employees to
participate in voluntary activities

Economic Sustainability (ECS)

ECS1 We offer innovative products and services at low
cost

ECS2 Our operating cost is less than our competitors
ECS3 Our effective operational performance has

resulted in improved market share and
profitability

ECS4 Our organization has experienced a significant
increase in overall profit

ECS5 We generate revenue from solid waste products

Frugal Innovation (FI)
measurement items were adapted from [32], [35],

and [36].

FI1 Our organization provides products and services
that focus on core functionality rather than addi-
tional functionality

FI2 Our organization regularly searches for new solu-
tions that offer ease of use of products/services

FI3 Our organization regularly improves the durability
of the products/services

FI4 Our organization introduces new solutions that offer
good and cheap products/services

FI5 Our organization significantly reduces cost in the
operational process

FI6 Our organization significantly reduces the final
price of the products/services

FI7 Our organization always cares for environmental
sustainability in the operational process

FI8 Our organization frequently improves partnerships
with local firms in the operational process

FI9 Our organization always searches for
efficient and effective solutions to customers’
social/environmental needs

Sustainable Leadership (SL)
measurement items were adapted from [38] and [63].

SL1 Leaders in our organization act in a socially
responsible manner

SL2 Leaders in our organization act in an environmen-
tally responsible manner

SL3 Leaders in our organization act in an ethically
responsible manner

SL4 Leaders in our organization make decisions consid-
ering the entire organization

SL5 Leaders in our organization officially recognize
when a mistake is made that affects sustainability

SL6 Leaders in our organization are willing to correct
mistakes that affect sustainability

Knowledge Management
measurement items were adapted from [42].
Knowledge Creation (KC)

KC1 Our employees work in teams to create new
knowledge

KC2 Our employees participate in brainstorming ses-
sions to create new knowledge

KC3 Our organization create new knowledge, ideas, and
solutions

KC4 Our organization give to employees who create new
knowledge, ideas, and solutions

Knowledge Acquisition (KAC)

KAC1 Our employees attend training, seminars,
or courses to acquire knowledge
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KAC2 Our employees acquire knowledge from the
owner-manager

KAC3 Our employees contact customers or suppliers to
acquire knowledge

KAC4 Our employees spend browsing the Internet to
acquire knowledge

KAC5 Our employees access the company’s knowledge
repositories to acquire knowledge

Knowledge Sharing (KS)

KS1 Our employees participate in informal discussions
to share knowledge

KS2 Our organization holds regular weekly/monthly
meetings

KS3 Our employees using technological tools (e.g.,
email, social media) to transfer knowledge

KS4 Our organization has mentors and mentees to share
knowledge

KS5 Our organization has good interaction between our
employees

Knowledge Application (KAP)

KAP1 We regularly apply newly obtained knowledge
into practice to solve different operational issues

KAP2 Our organization quickly responds to customers’
and suppliers’ needs

KAP3 Our organization uses acquired knowledge to
produce new products and services

KAP4 We use the knowledge obtained from our expe-
riences and mistakes to improve our operational
and financial performance

KAP5 We use the acquired knowledge to develop our
strategies

Dynamic Capabilities (DC)
measurement items were adapted from [39], [40],

and [41].
Sensing Capability (SC)

SC1 We frequently scan the environment to identify new
business opportunities

SC2 We periodically review the likely effect of changes
in our business environment on customers

SC3 We often review our products and services devel-
opment efforts to ensure they align with what
customers want

SC4 We spend a great deal of time implementing ideas
for new products and services and improving our
existing products or services

Learning Capability (LC)

LC1 We have effective routines to identify the value and
import new information and knowledge

LC2 We have appropriate routines to assimilate new
information and knowledge

LC3 We are effective in transforming existing informa-
tion into new knowledge

LC4 We are effective in utilizing knowledge in new
products or services

LC5 We are effective in developing new knowledge that
has the potential to influence product or service
development

Integrating Capability (IC)

IC1 Our employees’ individual contributions are chan-
neled through their work group

IC2 Members of our organization have a global under-
standing of each other’s tasks and responsibilities

IC3 We are fully aware of who in the organization has
specialized skills and knowledge relevant to our
work

IC4 We carefully inter-relate actions between members
of our organization to face changing conditions

IC5 Members of our organization successfully intercon-
nect their activities

Coordinating Capability (CC)

CC1 We ensure that the output of each employee’s work
is synchronized with that of the rest of the group

CC2 We ensure appropriate allocation of resources (e.g.,
information, time, reports)

CC3 Our employees are assigned to tasks commensurate
with their relevant knowledge and skills

CC4 We ensure that employees’ expertise is compatible
with the work processes they are assigned to

CC5 Overall, our employees are well coordinated
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