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Abstract
Purpose – This study aims to analyze the organizational learning capability relationship with operational
performance and frugal innovation across Brazilian companies.
Design/methodology/approach – Quantitative research was performed using collected data from 154
firms, which were analyzed using structural equation modeling.
Findings – The results showed that organizational learning capability is an antecedent of frugal innovation.
The results also predict a better operational performance for companies that actively innovate cost-effectively.
Another result was the positive relationship between the organizational learning capability and the
operational performance. The authors found that the indirect and positive relationship between
organizational learning capability, frugal innovation and operational performance was confirmed, reinforcing
the literature.
Research limitations/implications – A theoretical implication of this study can be seen in the
establishment of the relationship between organizational learning capability, frugal innovation and operational
performance since no studies linking these variables together were found. Therefore, the organizational learning
capability and the frugal innovation can be considered facilitators of the operational performance.
Practical implications – Managers should consider organizational learning and frugal innovation when
thinking about firms’ operational performance. In this way, to facilitate and achieve higher performance, it
was found that organizational learning capability and frugal innovation have a great deal of impact on
operational performance.
Social implications – At frugal innovation, the needs of citizens are prioritized. It is a great instrument to
face crises since it consists of developing simpler and cheaper products and services quickly, making them
accessible to a larger group of consumers.
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Originality/value – This study seeks to understand whether Brazilian companies are moving toward a
more frugal innovation strategy. The study opens the possibility of showing whether the organizational
learning capability has also impacted this change.

Keywords Frugal innovation, Organizational learning capability, Operational performance

Paper type Research paper

1. Introduction
Organizational learning capability (OLC) is important to innovation and performance. OLC
is responsible for measuring and analyzing firms’ organizational learning factors (Chiva,
Alegre, & Lapiedra, 2007). OLC fosters innovation capabilities (Ning & Li, 2016). In this
way, the literature about OLC shows that it is associated with product innovation
performance (Alegre & Chiva, 2008; Gomes, Seman, & Carmona, 2022). Consequently, the
literature opens the opportunity to suggest the association of OLC with operational
performance (OP) (Migdadi, 2021), especially when OP entails the combination of certain
aspects, such as process improvements, short lead times and quality conformity in the
product manufacturing process (Kotabe, Martin, & Domoto, 2003).

Both the association of OLC with innovation and the suggested association of OLC with OP
consider traditional forms of innovation, more specifically, product and service innovation.
However, in the past decade, we can observe research on the emergence of the discussion about
frugal innovation (FI) (Hossain, 2018; Berndt, Gomes, & Borini, 2023). FI challenges traditional
business worldwide and retains the attention of scholars. FIs are typically built on new product
architectures that enable entirely new applications at much lower price points than existing
solutions (Zeschky, Winterhalter, & Gassmann, 2014). FI represents the desire to improvise
while taking advantage of developing markets (Pitelli, 2011) to create new products and
processes that increase consumers’ affordability power (Bhatti, 2012).

This innovation seeks to shift all sectors toward a frugal economy, enabling sustainability
while being concerned about the use of scarce resources (Prabhu, 2017). In other words, even
though FI is a product and service innovation, it has peculiarities that challenge preestablished
relationships stated or suggested in the literature. For example, until now, the antecedents and
outcomes (Hossain, 2018) did not list the association of FI with OLC and OP.

Then, we note that OLC antecedes FI for some logical reasons. First, to develop FI, the
company needs to revisit the questions of cost, functionality and sustainability. It means firms
learn to search for and recognize new opportunities for FI. Second, FI depends on new market
approaches. Again, OLC must be able to explore new venues. Finally, FI is the result of new
processes, in which case, the company needs the capability to learn new routines and activities.

In this way, what is the role of OLC as it interfaces with FI and OP? We support the
central hypothesis that a firm with OLC can generate more FI and increase the impact on
OP. To test this hypothesis, quantitative research analysis was performed using data
collected from a sample of firms in Brazil, an emerging market propitious for observing FI
(Isacsson & Melkas, 2018; Hyypiä & Khan, 2018; Bernardes, Borini, & Figueiredo, 2019).

Bringing answers to this research’s main question is important for several reasons. First,
for the literature of OLC, FI and performance (Migdadi, 2021; Berndt, Gomes, & Borini,
2023), we contribute to extending the empirical investigation into OLC and OP. Second, for
the literature of FI (Hossain, 2018), we bring OLC as an important antecedent to boost FI in
the firms. Third, our results add to the literature of FI (Hossain, 2018) and innovation (Ning
& Li, 2016) that although FI has its own peculiarities, there is behavior very similar to
product and service innovation when related with OLC. Finally, in a managerial
contribution, this article complements the assumptions of FI as a company strategy (Santos,
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Borini, & Oliveira, 2020), showing that one of the capabilities needed to increase FI
innovation is the learning capability. Managers with an interest in developing FI need to
invest in attributes of OLC like experimentation, interaction with the external environment,
dialogue, participative decision-making and risk-taking.

2. Conceptual background and hypotheses
2.1 Organizational learning capability and operational performance
OP can be defined as the degree of fulfillment of the goals of a manufacturing process (Shah
& Ward, 2003). It is also related to a combination of other aspects, such as process
improvements, product development efficiency, short lead times and quality conformity
(Kotabe, Martin, & Domoto, 2003). Systematically, OP is also an option whenever
investigating the effects of organizational activity (Turkulainen & Ketokivi, 2013).

OLC can be defined as the ability of an organization to process knowledge, that is, the
ability to create, acquire, transfer and integrate knowledge and also to modify the firm’s
behavior to reflect the new cognitive situation, with the aim of improving organizational
innovation and performance (Jerez-Gomez, Cespedes-Lorente, & Valle-Cabrera, 2005; Gomes
& Wojahn, 2017). Both innovation and performance have a positive relationship with
organizational learning. Nevertheless, the effect of innovation on performance might be
greater than what the organization gains in terms of knowledge (Jim�enez-Jim�enez & Sanz-
Valle, 2011). For Zhu, Liu, and Chen (2018), organizational learning allows the organization
to achieve better performance. As organizational learning is seen as an antecedent of
organizational learning capabilities, OLC has also proved to have a positive effect on
performance (Chiva et al., 2007; Berndt, Gomes, & Borini, 2023).

Considered a requirement of firms’ effectiveness (Alegre & Chiva, 2008), OLC fosters
organizational characteristics and determines organizational behavior toward learning.
Once recognized as an organizational learning process facilitator, OLC’s importance lies in
its effect on performance. Hence, as a consistent option for analyzing firms’ organizational
characteristics that enable the process of learning, OLC–through knowledge sharing–can
contribute to OP improvement (Alegre & Chiva, 2013; Berndt, Gomes, & Borini, 2023).

As it is considered a creator of an organizations’ learning process (Argote & Hora, 2017),
OLC is expected to foster better firm OP (Ning & Li, 2016). Once knowledge helps
organizations to achieve a competitive advantage, firms are encouraged to apply their
capital in the form of experience, skills and knowledge to also improve its performance
(Argote & Hora, 2017; Qurnain & Hidayati, 2020). Finally, Alegre & Chiva (2008) have
stated that OLC is necessary for performance.

To achieve high performance, companies need to exercise continuous organizational
environment scanning, as well as experimentation and creativity support (Gomes, Seman, &
Carmona, 2022). OLC is seen then as a vital component when it comes to firms’ success and
effectiveness (Alegre & Chiva, 2008). OLC is a key required to accomplish organizational
success and enhance performance (Oh & Han, 2020). Hence, positive results have been found
concerning OLC and performance relationships (Qurnain & Hidayati, 2020; Ferreira,
Cardim, & Coelho, 2021). Therefore, this hypothesis is given:

H1. Organizational learning capability is positively related to operational performance.

2.2 Frugal innovation and operational performance
A positive relationship between firm innovativeness and firm performance was previously
found (Calantone, Cavusgil, & Zhao, 2002). FI is conceptualized as a conglomerate of
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features, including cost reduction, the creation of a sustainable-shared engagement (frugal
ecosystem) and the concern with core functionality (Weyrauch & Herstatt, 2016; Zeschky
et al., 2014). However, improvements to performance are believed to be engendered by
quality as a result of reductions in waste, human resources and machine-hours. The latter
represents some of FI’s core values and, therefore, agrees with today’s search for frugality
within the firm (Prabhu, 2017).

Belkadi et al. (2016) see the adaptation of products for emergent markets under FI
perspectives as a strategic move for companies’ competitiveness. However, this competitive
advantage should be built on a full understanding of consumer needs, competitors’ actions
and technological development, as firms lacking these attributes are less likely to innovate
(Calantone, Cavusgil, & Zhao, 2002). This mindset shift further entails a production system
adaptation, which also needs to be affordable; otherwise, it will impact on general
performance (Belkadi et al., 2016).

OP is also observed as not only regarding product quality but also as leading to less
costly and faster processes (Shah & Ward, 2003). In accordance with this view, Kotabe,
Martin, & Domoto (2003) see OP as a combination of aspects: process improvement, product
development efficiency, short lead times and quality conformity. Both previously presented
visions are also core functionalities of FI, where FIs are conceptualized as features that
encompass cost reduction, sustainable-shared engagement and product/service
functionality.

Internally, it is expected that the company’s leaders stimulate innovation in the
operational process in all departments (Sutanto, 2017). This frugal way of thinking then
consists of FIs, which are, ideally, faster, cheaper and better solutions (Prabhu, 2017). Once
the search for technological change is seen as an OP improvement (Luu, 2017), it is possible
to conclude that FI also positively affects overall OP (Shan, Song, & Ju, 2016).

Knowledge acquisition and transfer are also a part of OLC that fosters firm innovation
(Ning & Li, 2016; Berndt, Gomes, & Borini, 2023) and FIs (Hossain, 2018). No matter the
result, for Sutanto (2017), the more people involved, the bigger and faster the innovation
process will be. Finally, as innovation is an FI antecedent, and once a positive relationship
between firm innovativeness and OP are found, it is expected that FI also has some kind of
relationship with firms’ OP. Hence, another hypothesis can be proposed:

H2. Frugal innovation is positively related to operational performance.

2.3 Organizational learning capability and frugal innovation
Innovation is seen as the result of learning processes, as firms usually seek knowledge
accumulation to be able to promote innovations (Tambosi, Gomes, & Amal, 2020). Research
on organizational learning has already proven a positive relationship with innovation
(Jim�enez-Jim�enez & Sanz-Valle, 2011; Zhang & Zhu, 2019). As is known, OLC has a direct
and positive impact on innovation (Chiva, Alegre, & Lapiedra, 2007). However, leaders
should be active, engaging and fostering creative ideas on the operational process as a way
to increase innovation within the firm (Sutanto, 2017).

While capturing an organization’s propensity to learn, OLC is proven to generally
enhance innovation performance (Alegre & Chiva, 2008). Migdadi (2021) also considered
OLC as an antecedent of innovation. Therefore, managers should consider the OLC
measurement scale when setting firms’ innovation objectives (Alegre & Chiva, 2008) once
knowledge-sharing practices have been found relevant to facilitate innovation (Wang &
Wang, 2012). As knowledge-sharing results in learning (Argote & Hora, 2017), its
relationship with innovation may provide managers with key information to foster higher
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performance through making the correct use of both innovations and knowledge (Wang &
Wang, 2012).

Evidence that OLC impacts business sustainability, which can be linked with FI (Pisoni,
Michelini, & Martignoni, 2018), was also found. As sustainability is one of the major concerns
and trends (McKinsey & Company, 2019) when it comes to innovation, these resource-
constrained innovations (Zeschky et al., 2014) are challenging traditional businesses worldwide
(Prabhu, 2017). By frugally innovating, firms could elevate their innovation leverage by
increasing openness, experimentation and knowledge transfer (Qurnain & Hidayati, 2020),
which are some of the OLC factors (Chiva, Alegre, & Lapiedra, 2007).

Results suggest that to remain competitive, organizations should pay full attention to
OLC (Tambosi, Gomes, & Amal, 2020). Thus, innovation research should include OLC’s
factors (Alegre & Chiva, 2008). Research also showed the positive relationship between
organizational learning and innovation, confirmed by production process improvement,
such as reducing costs (Gomes & Wojahn, 2017), which is also an FI core value.

OLC is considered an asset that allows companies to transform and appropriately use
their resources for innovation. Thus, emphasis on innovation requires a high and effective
OLC (Migdadi, 2021). Therefore, as OLC represents a firm’s initiative to change through
learning (Chiva, Alegre, & Lapiedra, 2007) and factors that facilitate organizational learning
should be taken into consideration once they exert a direct relationship on innovation
(Gomes & Wojahn, 2017), the following hypothesis can be put forward:

H3. Organizational learning capability is positively related to frugal innovation.

2.4 Organizational learning capability, frugal innovation and operational performance
As FI is seen as an alternative for competitiveness in times of crisis, studies such as the one
by Rossetto, Borini, Bernardes, and Frankwick (2023) suggest that companies differentiate
themselves, developing a frugal mindset within the firms’ culture and processes. Likewise,
for Ferreira et al. (2021), FI activities could trigger OP when new knowledge is added. As
Zeschky et al. (2014) believe, developing a frugal mindset and culture within the firm is
important; hence, OLC may also be combined with other capabilities to impact performance
favorably.

As FI results in new opportunities for business models (Knorringa, Peša, Leliveld, & van
Beers, 2016), countries like Brazil now have business models focused not only on resource-
constrained environments but also on a large number of value-conscious consumers
(Prabhu, 2017). Hence, Salvador, Forza, Rungtusanatham, and Choi (2001) consider that
firms can expect better time-related OP when firms interact with customers and suppliers.
Moreover, according to the authors, this change in the relationship will further enhance
performance in speed (Shan, Song, & Ju, 2016) and delivery punctuality terms (Salvador
et al., 2001) once firms become more conscious when innovating.

This is an example of FI features that are showing themselves to be crucial for
competitiveness in times of scarce resources. Yet for FI to become a normal way of life
within the firm, a frugal mindset is necessary to be cultivated (McMurray, de Waal, & Etse,
2019). Therefore, embedding FI to the company’s organizational culture and mindset is of
key importance (McMurray, de Waal, & Etse, 2019) to enable simple solutions and low-
resource approaches (Bedi & Vij, 2016) such as those of FI (Prabhu, 2017). Whatever the
result, the importance of FI results from the benefit generated for all involved while
developing the innovation process, product or relationship.

Ferreira et al. (2021) have explained how OLC culture exerts a significant influence on
performance, consequently impacting innovation. The contrary was also proven: OLC can
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have a positive impact on innovation, which consequently affects performance (Qurnain &
Hidayati, 2020). Hence, Tambosi, Gomes, and Amal (2020) consider that innovation is a
result of learning processes. Likewise, it is possible to infer that, in general, innovation
shows itself as an important factor in intensifying performance (Ferreira et al., 2021).

Organizational learning allows an organization to develop capabilities to improve
innovation, and it is precisely this that positively affects performance (Pudjiarti & Priagung
Hutomo, 2020). In accordance, Migdadi’s (2021) study shows innovation’s positive impact on
OP and sheds a light on the indirect relationship between OLC, innovation and OP. Future
research should contribute to the literature presenting different variables in different
contexts (Migdadi, 2021). It is also important to understand if FI could be a mediator of
OLC’s relationship with OP. Thus, this hypothesis is proposed:

H4. Frugal innovation acts as a mediator variable between organizational learning
capability and operational performance.

Finally, based on the discussions presented above concerning FI, OLC and OP, a conceptual
model is presented in Figure 1. Both FI and OLC are considered second-order constructs,
while OP is a first-order construct.

3. Methodology
We adopted a quantitative method approach for this analysis. We collected the data by
using an online survey in 2017. The survey focused on managers at decision level from
Brazilian companies as key informants, as these are a valuable source of information to
analyze different aspects within the organization and the phenomena studied here. This
survey of Brazilian managers allowed us to study the subject to translate into the unique
context of one of the world’s biggest emergent markets.

We adopted nonprobability sampling by convenience, targeting an initial population of
the survey formed from an obtained list of 4,283 managers representing Brazilian product
and service companies from manufacturing industries. The e-mails inviting the recipient to
answer the survey were addressed to the managers, and 4,242 e-mails were successfully
sent. However, only 267 managers’ responses were received. Also, not all the respondents
completed all of the questionnaires were completed by addressing all the variables used in
this article because we did not force the managers to answer all the questions to finish the
survey. Then, we excluded all the answers with any missing data (cases with one or more
variables not answered) for the constructs used here (FI, OLC and OP). The final sample
used in the resulting analyses was 154 answers from managers.

Figure 1.
Research model
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To avoid carryover effects, a randomization feature was included in the questionnaire
(MacFie, Bratchell, Greenhoff, & Vallis, 1989). Once all measurements were collected with
the same response format, collection mode, type of respondent and time, the common
method variance (CMV) effect may occur. Hence, the Harman’s single-factor test was
performed, and the results showed a 41.20% variation for the first factor (adequate < 0.5)
(MacKenzie & Podsakoff, 2012). Thus, this suggests that the CMV effect did not affect the
results of this research.

Once the data were collected, the second step of this study was carried out, which was
composed of an evaluation of the measurement model. The analysis was performed through
the extensive use of SmartPLS software. After all the statistical requirements were met, the
third stage was executed by the structural equation modeling (SEM) statistical analysis. The
chosen method is adequate when the research objective lies between needing to predict
patterns and to test a theory (Hair et al., 2017).

3.1 Construct measurement
Operational performance is a first-order construct and is calculated according to six
variables, defined by Calantone, Cavusgil, and Zhao (2002): delivery time performance,
speed to introduce new products/services into the operational process, compliance with
product/service specifications, flexibility to change the product/service mix, unit cost of
production and flexibility to change the volume of operations. The construct was measured
through a seven-point Likert scale, ranging from 1 = totally disagree to 7 = totally agree.

As the frugal innovation variable is a second-order construct, it was measured by three
dimensions, initially conceived by Rossetto et al. (2023). These three dimensions were
substantial cost reduction, sustainable shared engagement and focus on core functionality.
Each of these dimensions encompassed other items and was also answered through a seven-
point Likert scale for all items, varying from 1 = totally disagree to 7 = totally agree.

Third and last, organizational learning capability is a second-order construct and is
formed by five dimensions that were initiated by Chiva, Alegre, and Lapiedra (2007) and
further adapted by Gomes and Wojahn (2017). The five dimensions are experimentation,
interaction with the external environment, dialogue, participative decision-making and risk-
taking. Once again, measurement was obtained by applying a seven-point Likert scale for all
items, ranging from 1 = totally disagree to 7 = totally agree.

Company size was also looked at, and the classification used to do this was the Brazilian
micro and small business support service. This agency considers employee numbers to classify
firms into micro (1–19 employees), small (20–99 employees), medium (100–499 employees) and
large (500þ employees) organizations (SEBRAE, 2020). Again, this ranking choice was
adopted due to the reluctance of company employees to disclose some types of data.

4. Results
4.1 Sample characteristics
This section of the study conveys the main research results, starting with the sample
characterization. We extracted our sample from a list of 4,283 managers representing
Brazilian product and service companies from manufacturing industries. We selected only
C-level employees, focusing the survey on managers, directors, chief executive officers and
owners as key informants. This action resulted in fewer respondents (154 responses);
however, Memon et al. (2020) point out that a smaller and carefully selected sample is
preferable than a large sample selected without criteria.

In this study, we used the partial least squares structural equation modeling (PLS-SEM)
method and the statistical software SmartPLS4. PLS-SEM offers solutions with small
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sample sizes when models comprise many constructs and a large number of items (Hair
et al., 2019). With previous studies having identified a sampling threshold for PLS-SEM in
the order of 100 samples, the current sample size of 154 is considered as adequate for PLS-
SEM (Reinartz, Haenlein, & Henseler, 2009). Thus, we understand that this sample
contributes to understanding the phenomenon under study.

The final sample used in the result analyzes was 154 responses from managers. First,
company size was analyzed through SEBRAE’s (2020) classification. The majority of
respondents were from microcompanies (37%), while 30% were from large, 17% from small
and 16% from medium companies. Finally, the company’s national or foreign investment
was also analyzed. In the sample studied here, 87% had only domestic investments, while
13% also had foreign investments.

4.2 Measurement model
Literature parameters (Hair et al., 2017) were tested to verify the research model reliability.
The first parameter looked at was the squared outer loading (l2), which must be greater
than 0.5 in exploratory studies (Chin, 1998). In this analysis, three indicators turned out to be
below the recommended index. Therefore, presence of cross-functional work teams
(dialogue), resources for projects involving new situations (risk) and cost per unit
(performance) were excluded, and the following tests were performed without them.

The variance inflation factor was initially analyzed and presented values below five for
all constructs and indicators. This shows that the data multicollinearity is not considered
severe. The model has enough internal consistency (Table 1), with most variables having a
Cronbach’s alpha (CA) value greater than 0.7 (only two did not, but were near 0.7), most
variables with rho_A greater than 0.7 (only one did not, but was near 0.7) and all variables
with a composite reliability greater than 0.7 and an AVE greater than 0.5 (Hair et al., 2017).

Consequently, discriminant validation was followed, as presented in Table 1. Therefore,
the Fornell and Larcker (1981) approach was chosen as it represents the extent to which the
model’s indicators are distinct and independent from others. As presented above, the
discriminant validation of all dimensions was carried out. Thus, as all criteria were met for
all of the correlations, there was no need to withdraw any construct or indicator. Therefore,
based on the previous results, it is possible to infer that the constructs of this study
demonstrated acceptable limits enabling the SEM analysis.

Table 1.
Discriminant validity
and reliability
measures

Dimension CA Rho_a CR AVE 1 2 3 4 5 6 7 8 9

1 0.665 0.676 0.817 0.599 0.774
2 0.816 0.828 0.880 0.648 0.470 0.805
3 0.838 0.839 0.903 0.756 0.452 0.347 0.869
4 0.903 0.906 0.932 0.775 0.470 0.463 0.846 0.880
5 0.684 0.713 0.824 0.613 0.339 0.384 0.724 0.768 0.783
6 0.859 0.861 0.914 0.781 0.424 0.401 0.823 0.829 0.730 0.884
7 0.838 0.841 0.886 0.609 0.339 0.387 0.518 0.562 0.494 0.545 0.780
8 0.719 0.764 0.840 0.641 0.404 0.330 0.793 0.825 0.761 0.800 0.518 0.800
9 0.781 0.801 0.873 0.699 0.501 0.542 0.346 0.471 0.468 0.458 0.456 0.410 0.836

Notes: 1 = core functionalities; 2 = substantial cost reduction; 3 = dialogue; 4 = experimentation; 5 =
interaction with the external environment; 6 = participative decision-making; 7 = operational performance;
8 = risk-taking; 9 = sustainable-shared engagement; CR = Composite Reliability
Source: Table by authors
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Cohen (1988) suggests that R2 values greater than 26% are expected to have a great effect.
All dimensions here showed an R2 greater than 0.260, with FI having an adjusted R2 equal to
0.301 and OP having an adjusted R2 equal to 0.368. As for the Q2 results, all indicators
were>0 and, therefore, confirmed the model accuracy, which also highlights the model’s
predictive power.

4.3 Structural model results – relationship analysis
After all the previously shown analysis, the next step taken was to analyze the relationship
of the constructs and also to present b coefficient, p-values, t-values and f2.

Focusing on measuring the model’s significance, t-values and p-value tests were taken. As
observed, all t-values showed�1.96 values, and all p-values were also<0.05, as was
stipulated by Hair et al. (2017). Cohen (1988) guidelines were used to measure the f2 effect,
where small effects present a value of 0.02, medium effects present a value of 0.15 and large
effects present a value of 0.35. The direct relationship between the dimensions has its
significance confirmed through a bias-corrected and accelerated bootstrapping with 5,000
replications.

Therefore, if Table 2 is analyzed, it is possible to infer that OLC’s second-order construct
shows validity between its first-order variables: dialogue (b = 0.921), experimentation (b =
0.949), interaction with the external environment (b = 0.857), participative decision (b =
0.920) and risk propensity (b = 0.908). Concerning FI, it also shows validity between its first-
order variables: core functionalities (b = 0.755), cost (b = 0.858) and sustainable-shared
engagement (b = 0.833). The hypothesis testing is presented in Table 3.

H1 was accepted. The direct relationship test presents a positive and significant
relationship (b = 0.450) between OLC and OP. H2 was accepted, too. The FI presented a
significant and positive relation toward OP (b = 0.236).H3was accepted (b = 0.553) as OLC
also proved to have a significant and positive relationship with FI. Likewise, H4 was also
validated as OLC has proven to have a significant and positive indirect relationship with FI
and OP (b = 0.131), affirming the mediation role of FI.

Table 2.
Structured model

results

Analyzed relationship Coef (b) t-values p-values (f2)

Second-order construct – OLC
OLC! Dialogue 0.921 64.385 0.000 5.583
OLC! Experimentation 0.949 93.781 0.000 9.153
OLC! Interaction with the external environment 0.857 33.368 0.000 2.764
OLC! Participative decision-making 0.920 58.727 0.000 5.485
OLC! Risk-taking 0.908 54.314 0.000 4.711

Second-order construct – FI
FI! Core functionalities 0.755 15.134 0.000 1.329
FI! Substantial cost reduction 0.858 35.464 0.000 2.786
FI! Sustainable-shared engagement 0.833 30.976 0.000 2.266

Relations
OLC fi Operational performance 0.450 5.725 0.000 0.225
FI fi Operational performance 0.236 2.845 0.004 0.062
OLC fi Frugal innovation 0.553 7.275 0.000 0.440
OLC fi FI -fi Operational performance 0.131 2.623 0.009 –

Source: Table by authors
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5. Discussion
This study contributes to the development and advancement of the FI managers and
literature. Thus, some remarks are to be made to indicate some theoretical and practical
implications.

5.1 Theoretical implications
H1 shows the positive association between OLC and OP. In a way, this was foreseen by
several authors (Gomes, Seman, & Carmona, 2022; Berndt, Gomes, & Borini, 2023; Wang &
Wang, 2012). This study then contributes toward Jim�enez-Jim�enez and Sanz-Valle (2011)
statement and brings more evidence concerning empirical findings that support theories
about learning capabilities having a positive relationship with OP. As the research
confirmed, OLC facilitates learning within the company, which in return makes learning
processes possible (Argote & Hora, 2017), transforming OLC into an OP key influencer. This
occurs once the development of new ideas becomes an essential element of the company’s
construction of more efficient ways of working and producing. Hence, firms should
continuously improve their learning capabilities. Finally, OLC contributes positively to the
enhancement of OP. More precisely, it becomes clear that risk-taking, experimenting with
new ideas, and changing valorization could affect product delivery time, the company’s
production flexibility and product quality.

H2 shows the positive association between FI and OP. This supports Shan, Song, and
Ju’s (2016) belief that FI has a positive effect on the overall OP. Therefore, FI should be used
as a way to maximize solutions to as many people as possible while making use of minimal
resources as a way to enhance a firm’s OP. Although complementing Zeschky et al. (2014), it
became clear that not only large but all firm sizes (micro, small, medium and large) are
seeking to transform their business models into a more frugal one. Thus, as FI results in new
opportunities and business models, emergent countries should be seeking models enabled
for resource-constrained environments while also searching for value-conscious consumers
(as those two are clear examples of crucial features that could enhance a firm’s OP).

H3 has also proved to have a significant and positive association between OLC and FI.
This confirms this study suspicions that, once OLC affects innovation, it also has the power
to affect FI. Therefore, this confirmation demonstrates the importance of OLC in a firm’s
frugality and innovation processes once it impacts on the firm’s sustainability and
production processes. Also, it became clear that it is not operational process cost reduction
that impacts the most on OP. Rather, good-value products, savings and rearrangement of
operational resources could positively contribute to a firm’s search for a greater OP while
acting in a more frugal way.

Finally,H4 also validated the mediation role of FI in the path between OLC and OP. This
sheds light on studies like one by McMurray, de Waal, and Etse (2019) that proclaim the

Table 3.
Hypotheses test

Hypotheses Result

H1(þ) Organizational learning capability is positively related to operational performance Supported
H2(þ) Frugal innovation is positively related to operational performance Supported
H3(þ) Organizational learning capability is positively related to frugal innovation Supported
H4(þ) Frugal innovation acts as a mediator variable between organizational learning

capability and operational performance
Supported

Source: Table by authors
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importance to the organization of sharing and embedding FI. Thus, as proposed by Migdadi
(2021), studies in different contexts, such as the scarce-goods context, in which FI companies
are, have become interesting for analyzing the role of OLC. This includes being open to new
ideas and listening to employees, which can lead to higher OP in a frugal environment.

From another perspective, firms can make use of FI capabilities whenever they are in a
crisis or risky situation. Therefore, this can generate a higher preoccupation with its
consumers, which could indicate the need to bring companies’ teams (like sales and
marketing) to decision-making and dialogue sessions more often once these areas are the
ones closer to the company’s clients. Hence, the greater the communication between the
company, its teams and its clients, the greater the data available, thus, facilitating OP.
Finally, it is important to look in a more overall analysis of the variables studied.

Therefore, results imply that organizations engaged in FI activities while proactively
making use of their OLC tend to have a greater OP. Hence, ease of product use and
sustainability, local partnerships and resource organization could positively impact
activities, such as taking risks, communicating effectively and making team decisions.
These adjustments can be made so as to also improve product and operational flexibility
and make faster deliveries and product market introductions while being faithful to product
specifications.

Thus, in a more embracing analysis, the results brought the possibility to see how
resource-constrained innovations are challenging the Brazilian companies toward a change
through learning. It has become clear that relevant FIs are usually related to a high
community involvement within the learning process, such as in firms’ local partnerships
and social/environmental activities. However, as is also known, emerging countries like
Brazil are likely to have its consumer spending dampened due to the current political
situation (McKinsey & Company, 2019). Therefore, these consumers are beginning to alter
their behavior seeking faster change while aligned to a more sustainable way of living.
Hence, the product life cycle is affected, and consequently, firms’ OP is affected. Thus, FIs
are seen as firms’ most needed mindset, as a way to rapidly conceptualize and introduce new
business models, products and processes in emergent countries.

Furthermore, the main research evidence highlights the fact that OLC is an FI and OP
driver. In this sense, OLC must, then, be developed and executed as an integral part of firms’
strategies, and eventually, the acquired organizational learning practices will drive
companies toward the development of FI. Accordingly, companies need to develop and
maintain OLC that allows them to create, integrate and continually reconfigure new and
existing resources while also enhancing and/or maintaining OP.

Although the studied literature already suggested a positive relationship between OLC,
FI and performance (Berndt, Gomes, & Borini, 2023), so far, few researchers have analyzed
those relationships empirically, all together in a single model, especially analyzing and
focusing on FI. Therefore, the major contribution of the present study to the literature was to
examine such relationships.

5.2 Practical implications
First, results showed that OLC applies a great impact on FI. As a unique form of innovation,
FI has greater organizational learning requirements. Thus, the managers should focus on
developing learning capabilities to enable frugal environments to foster FIs. This implies
creating more open communication between the company and the employers and
committing to experiment and value new ideas and employee initiatives to learn and grow
together.
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Second, results also predict a better OP for firms that actively innovate frugally. Therefore,
the use of local resources and focusing on product durability and sustainability play major
roles in improving a company’s flexibility, speed and compliance. This leaves companies with a
major learning path to overcome, which was discovered possible to be achieved by the use of
OLC. Another important result was also found: the positive relationship of OLC with OP. We
suggest that organizations seek information about the external environment and share
information within the market. Yet it is also important to be able to take risks and make
decisions that will not harm the organization when the full panel of information is not met or
possible to acquire and which, therefore, impacts on several OP factors.

When evidencing the direct relationship between the variables, it is suggested that
managers promote learning to stimulate FI and for it, in turn, to increase OP. For this, the
organizations must develop a culture that encourages learning. To develop such a culture, it
is necessary to form a management team committed to learning, encouraging
experimentation, interaction with the external environment, dialogue, participatory
decision-making and risk-taking. Once such a culture is in place, managers will be able to
assess the managerial practices that can be used and determine the degree of effort and
resources needed to improve the OLC.

Managers should consider organizational learning and FI when considering firms’ OP. In
this way, to facilitate and achieve higher performance, it was found that OLC and FI have a
great deal of impact. Thus, companies must be oriented toward learning. This could be done
by promoting innovation contests focused on developing products or processes with local
partners or even a sustainability prize for ideas that align the company’s objective with
social and environmental community issues on emergent markets. Also, the
experimentation of employees’ ideas and maintaining open and transparent communication
within the company are the most effective ways of implementing learning and change.
Another suggestion is to seek for external inputs and learn from the market.

Finally, as one of the major contributions of this study, the indirect and positive
relationship between OLC, FI and OP was confirmed, reinforcing the literature. Hence, it
became clear that companies should be able to be open and communicate freely with their
employees as a way to cooperate and bring new ideas to develop FI, consequently enhancing
OP. The important role of communication within firms as an OLC driving factor toward
easier and faster decision-making was also understood.

6. Conclusion
This research had the purpose of analyzing OLC and its direct relationship with OP and FI.
Additionally, the study sought to confirm FI’s direct positive relationship with OP and the
indirect relationship between OLC, FI and OP.

6.1 Limitations and future studies
This study has also presented some limitations. The collected data represents a limitation as
it is transversal, and it is known that longitudinal data could be more useful to make it
possible to truly test the model’s causality. We worked with a sample of innovative
companies. Therefore, for future research, it is necessary to confirm these results in different
study contexts and under different environmental circumstances. The replication of this
research also corroborates the development of the study area in view of the scarcity of
empirical work on organizational learning and its interaction with the development of frugal
products. Furthermore, one could investigate the influence of geographic-spatial distribution
or clustering among the control variables in the researched relationships.
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