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Online May 22, 2026 its dynamics is the key to successful businesses. Based on the theoretical
framework of diffusion of innovation and knowledge-based theory, this research
attempted to build the model of how community-based frugal innovation can
increase SMEs resilience. A series of mediations of diverse knowledge sharing and
knowledge integration were employed to predict this relationship. The research
employed a quantitative method of analysis through surveys of 348 fashion and
craft SMEs in the special region of Yogyakarta. Besides analysis of the results in
general terms, the research employed partial least squares structural modeling to
obtain coefficient values between latent variables. The results of the research
regarding serial mediations showed that diverse knowledge sharing mediated the
relationship between community-based frugal innovation and SMEs resilience.
However, knowledge integration is not considered to mediate this relationship
because it is not significant to SMEs resilience. The arguments of this research
were examined in the discussion and implication section. The findings of this
research addressed the unclear research gap in how frugal innovation can affect
SMEs resilience through knowledge-based theory. Competitive advantages and
resilience of SMEs in resource-poor environments rely on the extent to which
SMEs can absorb and apply knowledge.
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1. Introduction

In the last few years, frugality has become a major area of interest for innovation researchers due to its general
acceptance as a key strategy for organizations to operate in a limited resource environment [1]. The focus on
optimal performance and cost-effectiveness through frugal innovation helps organizations to attain success in a
limited resource environment [2]. The efficiency of frugal innovation further contributes to the development of
a frugal ecosystem, which includes both social [3] and environmental aspects [4]. Previous studies have shown
a strong relationship between frugal innovation and sustainability [5], [6]. However, several critical question
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need to be answered. Can sustainability be a standalone solution for frugal small and medium-sized enterprises?
Should organizations not explore and refine their ideas to determine what innovation strategy is more effective
for them? In addition, is mere sustainability a solution for organizations in developing economies? Should they
not explore more to navigate the complexities of management? Should they not develop a business mindset that
is resilient [7] and willing to learn from failure [8] to move forward? Moreover, empirical evidence reveals that
studies on the relationship between frugal innovation and SMEs resilience are limited in number [9].

In a resource-scarce environment, organizational obstacles to innovation are more challenging in comparison to
those of large organizations, which have more resources at their disposal [10]. In addition, apart from managerial
competence, the ability of the organization to be adaptable becomes essential, as frugal innovations require
repetitive processes of trial and error to determine the most viable option [11]. On the other hand, dynamic
capabilities help organizations build resilience to respond to the occurrence of extraordinary conditions [12] and
return the organization to a state of normalcy after disruptions [8]. In most cases, the dynamics of the
environment present unforeseen circumstances, which are beyond the predictive and control capabilities of the
organization [13]. Without frugal innovations, the ability of the organization to build resilience becomes
compromised, thus reducing the lifespan of the organization [11]. Although the role of frugal innovations as
predictors of organizational resilience has not received adequate research attention, there is sufficient evidence
of the role of frugality in building the robustness of the organization through the strategic utilization of scarce
resources [9]. Fundamentally, frugal innovations compel entrepreneurs to see obstacles as essential components
of success, thus the need for organizational resilience.

According to the diffusion of innovation theory, frugality is a non-static construct, since organizations can
switch from frugal innovations to other forms of innovations as they grow, depending on the achievements,
nature of the business, and the environment [14]. Although the study has largely focused on frugality, the DOI
theory provides a good perspective on the role of frugal innovations as entrepreneurs continuously innovate to
build organizational resilience [15]. The main processes of the DOI theory include innovation, channels of
communication, social systems, and timing of diffusion [16], [17]. In a resource-scarce environment, SMEs rely
on the availability of affordable external resources as a strategic input, thus remaining relevant. In the SME
environment, social systems provide the basis for mutual benefits, especially through the transfer of knowledge
[18]. These interactions help the SME community share experiences, best practices, problem-solving
mechanisms, and other forms of knowledge, which are essential components of the diffusion of ideas among
the members [19]. Considering the above argument, it is proposed that frugal innovations play a critical role in
the sharing of knowledge, thus building the robustness of the organization.

Various arguments can be put forward to support this perspective. First, the DOI theory emphasizes that in a
frugal context, knowledge sharing works as an antecedent as well as a consequence of frugal innovation [20].
In this study, knowledge sharing is considered to be an endogenous element in frugality, in which the diffusion
process will continue even after successful innovation [21]. This can be particularly noted in environments with
resource limitations, in which social exchange, particularly knowledge exchange, plays a vital role in SME
communities to compensate for resource limitations [10]. Second, in community-based frugal innovation,
knowledge is constantly shared among members to ensure its relevance in the face of changing situations and
unexpected events. The community provides a platform in which relational and emotional ties are developed
[18], which can create mutual trust and complementarities to enable SMEs to improve their capacity to face
uncertainty in an effective manner [22]. Third, in environments with severe limitations, organizations cannot
depend entirely on their available resources. In knowledge-driven economies, knowledge is percieved as the
main engine for innovation [23]. In this context, diverse knowledge sharing and knowledge integration play a
significant role in fostering learning, enhancing organizational efficiency, and strengthening the capacity to
overcome possible failures [24].

Knowledge sharing embodies a range of cognitive understandings that provide organizations with access to
valuable information resources [25]. According to the knowledge-based view (KBV), organizations achieve a
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competitive advantage if they perform better than other organizations in accumulating, transferring, integrating,
and applying knowledge [26]. This advantage assumes even greater importance for SMEs since they encounter
rising pressures on knowledge resources. The limited internal capacities of the organizations force them to look
for cost-effective external sources of support, and knowledge sharing provides a major answer to this problem
[27]. Such sharing occurs spontaneously and informally through social interactions within the SME
communities [28]. Due to the heterogeneous nature of communities, diverse knowledge sharing reflects the
dynamics of knowledge exchange within communities and contributes to building organizational resilience.
This practice of knowledge sharing occurs between different knowledge sources within the network [29].
Furthermore, knowledge integration assumes great importance for frugal organizations to improve the quality
of the resilience capacities [30]. These processes of knowledge diversity and integration help the organizations
to accumulate new knowledge and build correct perspectives to deal with complex challenges and deteriorating
conditions of the organizations [20]. These processes not only build capabilities of the organizations but also
enhance their effectiveness, enabling SMEs to become more agile, enabled, and resilient in the disruptive
environment [8].

This study is based on an explanatory approach to research the direct effect of frugal innovation on SMEs’
resilience through serial mediation of diverse knowledge sharing and knowledge integration. Previous studies
have ignored frugality as a predictor of business resilience in SME organizations [7], [9]. Consequently, there
is a lack of understanding of its potential to achieve positive outcomes. Previous studies have only established
the relationship between frugality and value creation [21], sustainable business performance [24], business
success, and functional performance in organizations [31]. Based on an extensive review of the existing
literature, this study is among the first to explicitly investigate how frugal innovation contributes to SME
resilience from a knowledge management perspective. In resource-constrained environments, knowledge
emerges as the most critical intangible strategic asset, compensating for the inherent scarcity of internal
resources. By optimizing knowledge outputs, frugal SMEs gain distinctive advantages in the form of advanced
cognitive capabilities, unconventional problem-solving, and heightened sensitivity to development
opportunities that may be overlooked by non-frugal organizations. This perspective highlights a clear research
gap and underscores the novelty of this study in explaining resilience-building mechanisms through the interplay
of frugal innovation and knowledge management. To bridge the gap in existing literature, we are using DOI and
KBYV theories to support the conceptual framework of the proposed study. KBV is particularly appropriate for
organizations in a resource-constrained environment because SME organizations use knowledge-based
resources to compensate for their limited resources and gain a competitive advantage. The rest of the paper
includes hypothesis development (Section 2), research methodology (Section 3), results and discussion
(Sections 4 and 5), and conclusion of the findings (Section 6).

2. Literature review and hypothesis development
2.1. Frugal innovation and SMEs resilience

Frugal innovation is a product, service, or solution developed in a constrained environment in terms of financial,
technological, intellectual, and marketing resources [32]. The outcomes of frugal innovation are based on
several key factors, such as product ergonomics, reducing costs, better performance, and sustainable frugality
[33]. All these factors mutually influence one another to meet the needs of organizations in a constrained
environment, such as SME organizations. Frugal organizations are efficient in using limited resources and time
to develop creative solutions to inevitable business problems [21]. SMEs resilience is defined as an
organization’s ability to face and adapt to unusual changes and bounce back to normal by developing new
routines [34]. It helps SME organizations to become more resilient and determined to achieve business success
by learning meaningful lessons from business obstacles and failures [6]. Frugal innovation is directly related to
business experiments, which help organizations become more resilient and determined to break through
business impasses by encouraging adaptive thinking, resourceful decision-making, and practical learning from
uncertain market conditions [7].
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According to the DOI theory, communication channels and social systems such as SME communities function
as vehicles to disseminate the positive mindset of frugality. The essence of this mindset can inspire other
members [35] of the community. The key message of the frugal mindset is to seek the most feasible solutions
to attain competitive advantage despite limited internal and external capabilities [31]. The dissemination of this
mindset makes the organization more capable and dynamic in overcoming obstacles and adapting to unusual
situations [36]. SMEs that function in resource-constrained environments have been found to be more competent
and dynamic in recombining their capabilities to respond to uncertainty [12]. The agility of SMEs to respond to
disruptive environments is mainly dependent on the extent of the organization’s innovation capabilities to
efficiently and functionally handle input resources [3]. In extremely vulnerable industries such as digital
technology, digital transformation is frequently facilitated through the entrepreneurial perseverance of the
organization to seize opportunities despite the unsupportive nature of the environment [37]. Thus, the following
hypothesis is proposed:

H1: Frugal innovation has a positive and significant influence on SMEs resilience.

2.2. Frugal innovation and diverse knowledge sharing

Within a community setting, frugal innovation promotes constructive associations among community members,
which in turn stimulate the exchange of useful knowledge [11]. In a resource-scarcity setting, knowledge sharing
is embedded in virtually all social interactions, either in the form of inquiry, discussion, experience-sharing,
observation, or role modeling [38]. Such knowledge sharing is both offline and online, including through social
media groups, facilitating the wide and timely circulation of knowledge [39]. From the KBV’s point of view,
where the key driver of competitive advantage is the ability to absorb and generate knowledge, a community of
SMEs provides a diverse knowledge base that is freely available to its members [40]. Thus, frugal innovation
provides a knowledge-rich environment that is a critical driver of organizational innovation capability [2].

Knowledge-based resources are important for frugal innovation, as business actors cannot rely on resources
they do not have because of their inherent limitations. Thus, SMEs rely on the processes, methods, and
innovation outcomes of their community as inputs in the value creation and knowledge sharing processes within
their respective organizations [41]. Past research indicates the sustained impact of frugal innovation in fostering
a knowledge-oriented culture characterized by the intensive exchange of knowledge, information, and business
practices [42]. Although the development of innovation capabilities is a function of knowledge sharing, the
achievement of innovation does not reduce the frequency of knowledge sharing activities in any way. The study
in the service sector of the developing world highlights the critical role of frugality in knowledge creation [22].
The knowledge management literature indicates that knowledge transfer is a critical mechanism in the
preservation of cognitive resources and the exploration of new knowledge opportunities [19].

H2: Frugal innovation has a positive and significant influence on diverse knowledge sharing.

2.3. Diverse knowledge sharing and SMEs resilience

Diversity in knowledge sharing activities is characterized by differences in exchange channels, methods of
delivery, and knowledge content shared [43]. The use of offline and online media in the community, coupled
with information providers whose mode of delivery is commensurate with each organization’s nature, provides
wider perspectives and encourages improvisation in knowledge resources shared [39]. In KBV theory,
knowledge-derived benefits are not restricted to innovation, since they can be extended to cover risk
management and adaptation [40]. The resilience capacity of SMEs is defined by how effectively they utilize
knowledge resources available to them. Heterogeneous knowledge sharing activities increase the sensitivity of
business actors to risks that may affect business outcomes in an adverse manner [43]. Once risks have been
effectively mapped, SMEs can prepare to counter possible crises in advance through the development of action
plans and solution-based business activities [44]. For this purpose, diverse knowledge sharing can be used to
enrich creative ideas and apply them for enhancing accuracy in decision-making processes [45] and for
increasing efficiency in operations [46]. Research done by [47] on company managers in China showed that

660



HSD Vol. §, No. 1, 2026, pp.657- 676

knowledge sharing activities, as knowledge flow representations, positively correlate with supply chain
resilience.

H3: Diverse knowledge sharing has a positive and significant influence on SMEs resilience.

2.4. Frugal innovation and knowledge integration

In the context of knowledge management, knowledge integration represents a higher stage of knowledge
exchange [48]. This process allows organizations to use knowledge resources both within and outside their
boundaries [49]. On the other hand, the key driver of knowledge integration is the ability of the organization to
innovate, which ensures the continuity of integration processes to establish a cycle of innovation and achieve
various aspects of frugality [50]. For resource-constrained organizations, achieving cost efficiency and product
functionality requires the reorganization and optimization of internal resources to create business value [25].
On the other hand, the ability to configure resources from the external environment depends on the social
systems of business communities. Frugality helps the SMEs to recognize the knowledge that is essential and the
information that is not necessary to achieve aspects of frugality and enhance the ability to compete [23]. Various
studies have supported the fact that the establishment of frugal ecosystems for the sake of sustainability helps
the organizations to efficiently reuse knowledge resources that are deemed necessary [51]. According to [52],
the reuse of knowledge resources has been shown to enhance the ability of the organizations to stimulate the
creative performance of the business, especially in terms of output optimization with minimal resources. Based
on the above discussion, the following hypothesis is proposed:

H4: Frugal innovation has a positive and significant influence on knowledge integration.

2.5. Knowledge integration and SMEs resilience

Moreover, SMEs’ resilience is not limited to the continuity of businesses but is also the ability to learn from
changes in the performance of their businesses and to recover well from any challenges that may arise [53]. On
the other hand, frugal innovation also contributes to the development and improvement of resource-constrained
businesses and their ability to adapt to uncertainties [ 14]. To resource-constrained businesses, knowledge assets
have been seen as a key predictor of their resilience. In this respect, knowledge integration is vital in the
development of dynamic capabilities to increase the adaptability of businesses [54]. The constant renewal of
knowledge ensures that business actors do not rely on knowledge that is no longer relevant to the market [55].
According to [56], knowledge management practices and resilient supply chains are closely linked in industries
such as the maritime industry. Moreover, for SMEs that have adopted global digital platforms, horizontal and
vertical knowledge integration has been shown to have a positive influence on crisis adaptation skills and
efficiency [57]. Based on the above discussion, the hypothesis is as follows:

H5: Knowledge integration has a positive and significant influence on SMEs resilience.

2.6. Mediating role of diverse knowledge sharing and knowledge integration

The DOI theory highlights the role of frugal innovation as a catalyst of SMEs resilience. However, the role of
frugal innovation as a catalyst of SMEs resilience is influenced by various components, including the channels
of communication, social systems, and timing of dissemination, which are consistent with the dynamics of inter-
organizational interactions in community networks. The role of frugal innovation as a predictor of SMEs
resilience is largely influenced by two variables: the interconnectedness of nodes in social networks [58] and
the constraints of the environment, which are inherent in frugal innovation [5]. In this aspect, the role of
maintaining existing innovations through the implementation of knowledge management practices is seen as
essential for the sustainability of the subsequent outcomes of innovation. In addition, maintaining the existing
innovations ensures the development of a knowledge-sufficient environment, which prepares the communities
adequately for any unexpected disruptions [41]. Frugal SMEs foster diverse knowledge sharing practices, driven
by the need to remain connected, as well as the development of proactive approaches towards any unexpected
disruptions [59]. In the same respect, frugal innovation has the ability to trigger the process of knowledge
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integration, which strengthens the process of building SMEs resilience, driven by the need to update the
knowledge base continuously [60]. The availability of relevant knowledge enables the accuracy of frugal
organizations in assessing the risks of the business environment, as well as disruptions from external sources,
other than the routine environment [61]. Thus, the following hypotheses can be proposed:

H6: Diverse knowledge sharing acts as a mediator in the positive influence of frugal innovation toward
SMEs resilience.

H7: Knowledge integration plays the role of a mediator in the positive influence of frugal innovation toward
SMEs resilience.

Diverse knowledge

sharing

H2
H6 (mediating)

SMEs

resilience

Frugal

innovation

H7 (mediating)

Knowledge

integration

Figure 1. Study model

3. Research method

3.1. Sample and data collection procedure

The present study follows a quantitative approach, focusing on data collection and numerical analysis as the
essential activities. The findings of the analysis are used to examine the interrelationship of variables, as well
as to test the hypotheses (see Figure 1). The empirical context of the present study includes SMEs operating in
the fashion industry and the craft industry of the special region of Yogyakarta, which is a prominent tourist hub
that plays a vital role in the local economy of Indonesia. However, industry faces several risks. Trade
liberalization, as well as the unpreparedness of local businesses, has led to the inflow of foreign products, which
are marked by mass production, competitive prices, and superior product quality. These conditions have posed
a great challenge to local SMEs, as they struggle to maintain market share. Such conditions, if left unaddressed,
may lead to reduced productivity, competitiveness, as well as the risk of business failure [20], [37]. To survive
and grow, SMEs operating in these industries must incorporate frugal innovation practices, as well as dynamic
social networks, which play the role of a catalyst in building SMEs resilience.

For this purpose, a proportional random sampling method was used in five regencies/cities to ensure proper
representation of the population. The population was estimated at around 1,500 officially registered SMEs, and
using this figure, the required number was computed using the correct formula [62], which indicated that at least
283 responses would be required at a 95% confidence interval. The data was collected using structured
questionnaires, both face-to-face and online using Google Forms and WhatsApp groups. The study was
conducted between May and July 2025 and yielded more than the required threshold of 348 responses. Although
more responses were recorded at first, only those who were part of officially registered communities under
government agencies or independent SME associations were used for the study.
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The application of self-reporting and the standardized scale format in this study creates the possibility of
common method bias (CMB). In order to mitigate this problem, both statistical and procedural controls were
used. Statistically, the presence of CMB was checked by using variance inflation factor (VIF) values, with
values below 3 for each of the measure’s indicators [63]. The findings show that all 17 indicators have VIF
values ranging from 1.461 to 2.602, thus suggesting that there is no need to worry about CMB. On the procedural
side, respondents were assured of confidentiality and told there were no right or wrong answers, thus
encouraging unbiased and truthful answers [64].

3.2. Measurement

In order to ensure the validity and reliability of the measurement tools, a pilot test was carried out with 30 SMEs.
The test was conducted in order to eliminate overlapping items. In addition, the design and wording of the tool
were reviewed by three subject-matter experts to ensure greater clarity and ease of understanding for the
respondents. Frugal innovation (FI) was measured using five items, which measure products, ideas, or solutions
developed under resource constraints. The construct comprises different dimensions, including cost efficiency,
product ergonomic and functional design, optimal performance, and the frugal ecosystem [33]. Sample items
include “focus on cost reduction in operations” and “core product functions are prioritized over additional
features.” SMEs resilience (SR) was measured using seven items, which measure an organization’s capacity to
adapt to uncertain situations and bounce back from adversity. These items focus on aspects such as the ability
to maintain operations during crises and having structured risk management in place [34]. Some examples of
such items are: “providing necessary resources during a crisis” and “ability to take immediate and critical actions
in urgent situations.” Diverse knowledge sharing (DKS) was also assessed using three items, which focus on
aspects of inter-organizational knowledge sharing in community networks [42]. Some examples of items are:
“mutually sharing relevant information among SME members” and “collaborating to enhance effective
learning.” Knowledge integration (KI) was assessed using two items, which focus on aspects of combining
heterogeneity in shared knowledge among members to create new perspectives and new innovative solutions
for complex issues [48]. The example of an item is: “members exchanging viewpoints to enrich new
knowledge.”

3.3. Data analysis

The data analysis for this study was conducted using partial least squares-structural equation modeling (PLS-
SEM) using SmartPLS software version 4. The reason for using variance-based SEM was two-fold: first, the
research model was found to be complex in nature, incorporating two mediating variables in the research model,
and second, this study also attempted to forecast causal relationships in a research framework supported by
limited prior empirical research [65]. The PLS analysis was used to assess the reliability and validity of the
reflective measurement model using indicator loadings, internal consistency reliability, convergent validity, and
discriminant validity. Later, the structural model was assessed using collinearity tests, coefficient of
determination, predictive relevance, and coefficients to assess hypothesis acceptability or rejection. The analysis
was conducted following established procedures for PLS-SEM recommended in prior literature [66].

3.4. Characteristics of respondents

The following table, Table 1, presents the profile of the respondents, considering some variables. The majority
of the businesses have 3-10 years of experience (66.7%), followed by fewer businesses with < 3 years (15.8%)
and 11-20 years of experience (10.6%). The fashion and craft SMEs mostly operate in the local (49.4%) and
national markets (44.8%), with only a few businesses serving the international market (5.7%). In order to
compete with international competitors, the SMEs need to focus on their agility, product quality, and strength
to cope with the uncertainties. Moreover, knowledge integration is another vital strategy for the SMEs to access
the global market. In terms of the size of the industry, most of the businesses fall under the small and medium
industry category, with a greater number of small enterprises. Many of the businesses have < 4 employees
(39.9%) and 5-19 employees (35.6%). The value of assets is mostly between IDR 51-500 million (45.4%), and
the sales volume is mostly between IDR 0-300 million (63.5%).
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Table 1. Respondents’ profile (n=348)

Description Frequency Percentage (%)

Business age (years)

<3 55 15.8
3-10 232 66.7
11-20 37 10.6
21-30 16 4.6

> 30 8 2.3

Market

Local 172 49.4
National 156 44.8
International 20 5.7

Number of employees

<4 139 39.9
5-19 124 35.6
20-99 67 19.3
>100 18 5.2

Asset (IDR)

0-50 million 139 39.9
51-500 million 158 454
501 million — 10 billion 41 11.8
> 10 billion 10 2.9

Sales volume (IDR/year)

0-300 million 221 63.5
301 million — 2.5 billion 101 29.0
2.6-50 billion 18 52

>50 billion 8 2.3

Source: Data processing by the authors

4. Results

4.1. Reliability and validity of the constructs

Reliability and validity need to be verified prior to testing the structural model. Factor loadings measure the
reliability of the items, and the suggested value should be 0.708 or above [67]. In this study, all constructs
exceeded 0.70, with the following exceptions: FI1, 0.673; and FI2, 0.680. These items were retained, as the
other conditions were met [68].

Internal consistency was used to evaluate reliability through Cronbach’s alpha and composite reliability. All
four constructs were found to meet the reliability requirement, as values for Cronbach’s alpha and composite
reliability were above 0.60. The results are presented in Table 2. Convergent validity was tested with the help
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of the average variance extracted (AVE). The AVE value should be greater than 0.50, meaning that the latent
variable should explain more than half of the variance in the items used to measure it [69]. The AVE values
were 0.577 for FI, 0.786 for DKS, 0.822 for KI, and 0.644 for SR, thus confirming convergent validity.

Table 2. Measurement model evaluation

Variables Code Theme Loadings CA CR AVE
factor (rho _c)

Frugal Fil Premium product 0.785 0.816  0.871 0.577
innovation Fi2 Cost reduction 0.673

Fi3 Functionality 0.680

Fi4 Ergonomic product 0.816

Fi5 Sustainability 0.828
Diverse Dksl Sharing relevant information 0.895 0.864 0917 0.786
knowledge Dks2 Collaboration to improve learning 0.883
sharing Dks3 Cooperation to enhance 0.881

knowledge capacity

Knowledge Kil Blending knowledge to get new 0.902 0.784  0.903 0.822
integration perspectives
Ki2 Selecting updated and useful 0.912

knowledge to raise effectiveness

SMEs Srl Agile adaptation 0.779 0.907 0.927 0.644
resilience Sr2 Keep operating amidst crises 0.832

Sr3 Risk management 0.839

Sr4 Managing resources to solve 0.829

difficulties

Sr5 Dealing with the unexpected 0.797

Sr6 Immediate managerial action 0.796

Sr7 Good relationship with partners 0.740

Note. CA: Cronbach’s alpha, CR: composite reliability, AVE: average variance extracted

Source: Data processing by the authors

For this study, discriminant validity is used to assess whether each latent variable in the proposed model is
distinct from other latent variables. This is critical in order to maintain unique and meaningful relationships
between variables. The Fornell-Larcker criterion was used to assess discriminant validity in this study. This
criterion involves comparing the square root of the average variance extracted for each construct and its
correlations to other constructs. Discriminant validity is said to exist in this study if the square root of AVE is
greater than correlations to other constructs [70]. As shown in Table 3, none of the constructs violated this
criterion, thus implying that discriminant validity was achieved. To further support this finding, another test
using cross-loading was conducted. All constructs were found to load appropriately on their respective latent
variables without significant cross-loadings on other constructs [71]. The findings from both tests are consistent
in showing that discriminant validity was satisfactorily established in this study.
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Table 3. Discriminant validity (Fornell-Larcker criterion)

DKS FI KI SR
Diverse knowledge sharing 0.886
Frugal innovation 0.748 0.759
Knowledge integration 0.799 0.691 0.907
SMEs resilience 0.740 0.748 0.660 0.802

Source: Data processing by the authors

4.2. Structural model evaluation

Prior to the analysis of the values of coefficients between the latent constructs, it is vital to ensure that the
structural model meets the essential quality requirements, which include the evaluation of the model’s
collinearity, explanatory power, and prediction power. Collinearity is evaluated using the variance inflation
factor (VIF). The value of the VIF is considered significant when it is higher than 5, which indicates a problem
of multicollinearity in the model [68]. This implies that the exogenous constructs are not sufficiently
differentiated in their impact on the endogenous construct, thus affecting the validity of the model. The values
of the VIF in this study ranged from 1.000 to 3.467, thus implying the absence of a significant problem of
multicollinearity.

The explanatory power of the model is a measure of the extent to which the dependent variable is influenced by
a set of independent variables included in the model, as opposed to the impact of the variables outside the model
[69]. The explanatory power is represented by the coefficient of determination, which is a function of the R?
and f* values. From the results presented in Table 4, the R? values of the DKS, KI, and SR constructs are 0.559,
0.478, and 0.636, respectively, thus implying a moderate explanatory power of the model. The > is a measure
of the effect size of the independent variables on the dependent variables when the independent variables are
removed from the model [67]. The effect size is classified as small (0.02), medium (0.15), and large (0.35). The
results indicate a large effect size of FI-DKS (1.266) and FI—KI (0.916), a medium effect size of FI—SR
(0.208), and a small effect size of DKS—SR (0.103) and KI—SR (0.006).

Predictive relevance is indicated by the Q? value. A good fit for the PLS model indicates strong predictive
accuracy, where the difference between actual and predictive values is minimized. The Q? value includes both
in- and out-sample predictive relevance, where values greater than zero indicate good predictive relevance [66].
In this study, the Q? value for diverse knowledge sharing was found to be 0.558, for knowledge integration it
was 0.475, and for SMEs resilience 0.557. These findings clearly indicate that the PLS model possesses strong
predictive accuracy. This proves that the PLS model is well and adequately suited for hypothesis testing.

Table 4. R-Square and f-Square

Independent Dependent R? R? adjusted f2

FI DKS 0.559 0.557 1.266
FI KI 0.478 0.477 0.916
FI SR 0.636 0.633 0.208
DKS 0.103
KI 0.006

Note. FI: frugal innovation, SR: SMEs resilience, DKS: diverse knowledge sharing, KI: knowledge integration
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4.3. Direct relationship

For hypothesis testing in this study, the value of the path coefficient was used at a 95% confidence interval and
one-tailed statistics. As indicated in Table 5, FI positively and significantly influences SR (B = 0.426, t = 7.285,
p < 0.05), thus validating H1. FI also positively and significantly influences DKS (B = 0.748, t = 19.390, p <
0.05), thus validating H2. DKS positively and significantly influences SR (B =0.360, t = 5.644, p < 0.05), thus
validating H3. FI positively and significantly influences KI (B = 0.691, t = 14.812, p < 0.05), thus validating
H4. However, KI does not significantly influence SR (B = 0.078, t = 1.256, p > 0.05), thus rejecting H5.

Table 5. Direct relationship testing

Path Original sample Std. deviation T statistics P values Supported?
HI1. FT-> SR 0.426 0.058 7.285 0.000 Yes
H2. FI -> DKS 0.748 0.039 19.390 0.000 Yes
H3. DKS -> SR 0.360 0.064 5.644 0.000 Yes
H4. F1-> KI 0.691 0.047 14.812 0.000 Yes
HS. KI-> SR 0.078 0.062 1.256 0.105 No

Note. FI: frugal innovation, SR: SMEs resilience, DKS: diverse knowledge sharing, KI: knowledge integration
Source: Author’s own work

4.4. Mediation analysis

The results of the mediation analysis are presented in Table 6. The analysis shows that the relationship between
FI and SR is mediated by DKS (B =0.269, t = 5.552, p < 0.05 [CI: 0.189-0.347]), thus supporting H6. The FI—-
SR relationship is partially mediated because FI has a significant direct effect on SR. In community networks,
frugal organizations build adaptive and resilient capacities through activities of diverse knowledge sharing. The
latter is considered one of the main ways through which SMEs can adapt to uncertain business environments.
On the other hand, KI does not mediate the FI-SR relationship (B = 0.054, t = 1.235, p > 0.05 [CI: —0.015—
0.128]), thus rejecting H7. Even as FI has a significant influence on KI, this influence is not enough to make KI
mediate the FI-SR relationship. Therefore, the FI influence on SR does not have to involve knowledge
integration as part of the knowledge management process.

Table 6. Mediation analysis results

Path Original  Std. deviation T statistics P values Percentile bootstrap
sample 95% confidence interval
Lower Upper
H6. FI -> DKS -> 0.189 0.347
SR 0.269 0.048 5.552 0.000*
H7. FI ->KI > -0.015 0.128
SR 0.054 0.044 1.235 0.108

Note. FI: frugal innovation, SR: SMEs resilience, DKS: diverse knowledge sharing, KI: knowledge integration
*p<0.05
Source: Author’s own work

Figure 2 presents the path coefficients of both direct and mediating effects. The figure is presented to help
readers understand the research findings in a comprehensive way. Figure 2 is presented below.
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Figure 2. Inner model — bootstrapping

Source: SmartPLS output

5. Discussion
5.1. Frugal innovation and SMEs resilience

This research aims to examine the influence of frugal innovation on SME’s resilience capabilities. The
mediating effects of diverse knowledge sharing and knowledge integration within the community-based
framework have been explored. The research findings revealed that all the relationships were statistically
significant. In addition to this, the indirect effects of the research model revealed that diverse knowledge sharing
had a significant mediating influence between frugal innovation and SMEs resilience. However, knowledge
integration had no statistically significant mediating influence. When faced with resource scarcity, it becomes
imperative to focus on the key areas of the product. To ensure that the product maintains its popularity in the
market, frugal SMEs avoid compromising the quality of the product. Therefore, they remove only those features
that are felt as non-essential. During such situations, resource scarcity proves to be extremely helpful. It is
becoming easier to reduce the operating and acquisition costs of the business. Referring to several studies, the
two major advantages of such situations are the enhancement of sustainability and adaptability [72]. By adopting
the concept of frugality, SMEs can overcome even the most challenging situations, as they are able to learn
from failure, recover from setbacks, and strengthen their resilience over time.

Study [73] further confirms that resilience represents a key outcome of frugality. Creative cognitive capabilities
enable organizations to continuously identify and exploit opportunities, even in times of crisis. The habitual
pursuit of efficiently delivering superior products encourages SMEs to align market needs with focused and
adaptive business strategies. An emphasis on consumer profiles and shifts in customer orientation characterizes
frugal organizations, allowing them to implement action-based strategies that are measurable while minimizing
risk. Accordingly, resilience in frugal SMEs extends beyond mere elasticity, encompassing disciplined risk
awareness, the effectiveness of business actions, and the strategic utilization of limited resources.

5.2. Managing knowledge (DKS & KI) and SME:s resilience

The results also reveal the importance of knowledge management for SMEs, which influences the development
of organizational resilience. Interactions between communities contribute to the development of a contagion
effect, through which knowledge related to innovation and resilience skills is shared. The sharing of knowledge
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promotes the generation of new ideas, which provide a basis for coping with critical events. The application of
knowledge management helps SMEs to formulate scenarios to act as early warning systems for unexpected
disruptions that may affect the organizations [74]. Study [44] on technology-based SMEs suggests that
interorganizational collaboration enhances knowledge acquisition, thereby substantially improving risk
mitigation performance. Knowledge that is effectively shared and absorbed enables organizations to become
more sensitive in identifying alternative business scenarios when adverse conditions are unavoidable.
Knowledge exchange through collaborative arrangements enriches the diversity of firms’ knowledge stock,
which in turn allows SMEs to more agilely explore viable opportunities and execute them effectively.

On the other hand, knowledge integration helps organizations to break free from old knowledge and adopt new
knowledge that aligns with the current challenges. As in studies in the context of cross-border SMEs, this helps
to enhance the flexibility of the knowledge content, which increases the resilience of the organizations to cope
with the dynamics of the environment [57], [73]. Beyond mere absorption, knowledge integration is particularly
valuable because it enables firms to distinguish useful and impactful information from knowledge that is less
essential for business development. This selectivity allows entrepreneurs to focus on activities that generate
positive organizational outcomes rather than becoming overly preoccupied with the knowledge acquisition
process itself [53]. Knowledge that is effectively integrated through extensive social relations can further
stimulate SMEs’ creative problem-solving capabilities. Consequently, the uncertainty inherent in the business
environment can be managed more strategically and prudently.

5.3. Mediating effect of diverse knowledge sharing

This study provides a conceptual framework for knowledge management of community-based organizations
that operate under resource constraints. The knowledge management framework focuses on two aspects: diverse
knowledge sharing and knowledge integration. The results of the study reveal that diverse knowledge sharing
has a significant mediating effect on the relationship between frugal practices and organizational resilience,
while knowledge integration does not. The sharing of knowledge between the networks helps to enhance the
interactions between the communities, which greatly enriches the knowledge base of the organizations [75].
The knowledge shared can be readily applied to solve problems, identify business opportunities, and anticipate
market trends [76], [77]. This implies that SMEs can access critical knowledge while engaging in networking,
which helps enhance the development of resilience. A study on tourism SMEs facing an occupancy crisis
revealed that, to sustain business resilience during difficult times, SMEs must achieve incremental milestones
that enhance business robustness [11].

Knowledge content is varied and obtained not only from outside resources such as SMEs' communities but also
from frugal knowledge gathered via experiential learning. The term "frugal organization" denotes an
organization characterized by its resilience when it encounters inner restrictions and changing outer dynamics.
Those SMEs who have implemented the concept of frugality into their operations generate capabilities to
produce new products cheaply. Within the scope of community, individuals are motivated to share best
practices, which helps them accumulate knowledge, learn together, and implement the knowledge gained among
other members. Hence, internalization of knowledge content becomes a base for SMEs to achieve innovations
during uncertainty. Consistent with previous studies [74], diverse knowledge content increases the ability of
companies to find solutions under challenging circumstances. Diverse knowledge generates a variety of ideas
and helps firms remain competitive in their market sectors and stay alive in the long term.

5.4. Mediating effect of knowledge integration

In contrast to how knowledge integration is often understood, this study shows that knowledge integration
requires more than knowledge acquisition; it also requires aligning acquired knowledge with the organization’s
capacity to effectively implement it. This requires cognitive effort from the organization to integrate both
internal and external knowledge sources [78]. SMEs must assess whether knowledge integration is possible and
beneficial for organizational development and performance. This is particularly daunting for resource-
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constrained environments. Previous studies suggest that adopting a reactive cognitive approach to market
dynamics is insufficient to facilitate knowledge coupling for building resilience in organizations [79].
Knowledge, for it to be valuable in adverse market environments, must be easily applicable without cognitive
processing, as this can hinder an organization’s adaptability, particularly for frugal organizations.

In addition to considerations about potential misalignments between firm profiles and acquired knowledge,
another plausible reason for discarding knowledge integration as a mediating variable is related to variations in
absorptive capacity across firms. The point is that absorptive capacity is essential when assessing how
knowledge integration contributes to increasing resilience within frugal organizations through adversities. This
is because absorptive capacity not only affects the quality of information that may be assimilated, but is also
relevant for the cognitive capacity of SMEs to process knowledge and, more importantly, for their ability to
exploit knowledge for business purposes. There are also empirical results that suggest that higher absorptive
capacity is associated with the ability to create effective knowledge infrastructure among French SMEs, thus
contributing to better implementation of business processes [80].

5.5. Implications of the study

The study contributes to the extension of diffusion of innovation theory in resource-constrained environments,
as it reveals how frugality affects building resilience in organizations in community-based environments [15].
In resource-constrained environments, frugal organizations rely on knowledge exchange as one of the main
means for diffusing innovation through social systems, thus facilitating knowledge acquisition for the
organization [81]. This enables organizations to recognize opportunities, resolve disruptive issues, and fulfill
market demands. Social systems encourage diversity in content, experience, and cognition, thus enhancing
adaptability and resilience in uncertain environments. Knowledge exchange from diverse sources further
enhances organizational efficiency, thus equipping organizations with the power to overcome adversities [82].
The empirical link between frugality and resilience, though still in its infancy, can be understood in relation to
diffusion of innovation theory and knowledge-based theory.

In practice, this study underscores the need for the development of a knowledge-based economy to enhance
organizational resilience in difficult situations. This is because knowledge, as a non-physical element, is
inexhaustible and constantly relevant for the creation of novel and viable solutions. Community engagement
practices serve as a continuous source of knowledge that helps firms achieve competitive advantage [83].
Resilience is not a random phenomenon. In a resource-scarce environment, it occurs as a result of the interaction
of the social system, the creation of adequate knowledge, and the culture of experimentation facilitated by frugal
organizations [84]. This synergy enables SMEs to innovate and be resilient under all circumstances.

6. Conclusions

This study offers a unique point of view on the subject. It does this by considering frugal innovation as a major
driver of resilience using the diffusion of innovation theory and the knowledge-based view. Within the context
of the interaction of the community, frugal organizations play a critical role in the sustenance of knowledge
sharing practices until the achievement of strategic knowledge. This knowledge empowers SMEs to innovate
constantly, to analyze situations better, to come up with viable solutions, to make precise decisions, and to seize
opportunities to enhance the growth of the firm. As a result, the organizations are able to innovate under all
circumstances and even to be more resilient than before when confronted with unforeseen situations. Frugal
organizations engage in experimentation to come up with viable ideas and solutions, even if the process does
not bear the expected fruits. Through persistence, frugal organizations can build resilience capacities to enable
SMEs to be agile, robust, and unwavering in the face of difficult situations.

Although this study provides significant insights, there are certain limitations that can be addressed in further
studies. First, all data collection tools are based on self-reporting methods, which might lead to biases. In further
studies, secondary data can be employed to measure the ability of organizations to innovate in a state of resource
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constraints. In addition, dyadic data collection can be employed to measure knowledge distribution in
community networks. Second, demographic factors such as business size and business age can be taken into
consideration as control variables in further studies [22]. In addition, the incorporation of situational factors
such as environmental factors and government relations, as well as organizational factors including leader
behavior and creative climate, into the model will provide a more comprehensive understanding of community
networks.

The current research proves that the logic behind the proposed framework is justified by DOI theory and KBV
concept. Future studies aiming at deepening understanding of frugality can consider the association between
frugal innovations and organizational resilience using the theoretical background of social learning theory.
Although knowledge acquisition and learning are similar activities, their outcomes can be used as measures of
effective knowledge integration obtained as a result of organizational interactions within the social setting. In
addition, the creation of practical learning theories can be relevant when talking about frugality-related ideas
because such learning practices can be applied by resource-limited companies to utilize innovative yet unusual
solutions. Moreover, collaborative learning is consistent with the community setting of SMEs since knowledge
and experience are socially constructed through the exchange of information.
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