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ABSTRACT

KEY WORDS:

JEL Classification:

New information and communication technologies (ICTs) are contributing to the advancement and popu-
larization of distance learning, and its use by educational institutions is accelerating. Some characteristics of
distance learning are remarkable, such as its quantity, scalability, ability to serve many students at the same
time, scope, lower costs, and so on. Some of these characteristics refer to a type of innovation called frugal,
which is the ability to "do better with fewer resources for more people', that is, create significantly more value
and minimize the use of resources. The objective of this research was to analyze the characteristics of distance
learning through the theoretical lens of frugal innovation using the conceptual model of frugal innovation.
The characteristics listed in the Rossetto model were researched qualitatively and quantitatively to obtain a
solid conclusion, as this model uses a scale to identify and measure frugal innovation. The Rossetto model
was developed and tested using the results of five collections of data from three different countries (Brazil, the
United States of America, and India), with the entire development and refinement processes being subjected
to an exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA). The final validation of the scale
was based on data from 1130 companies. The mixed (qualitative and quantitative) methodological procedures
were used to analyze the data obtained from the field research. The qualitative analysis consisted of verifying
the characteristics of frugal innovation through Rossetto's conceptual model, and exploratory factor analysis
was chosen for the quantitative analysis. Ten of the characteristics of the model sought, analyzed in three di-
mensions, identified, and strongly indicated that ODL can be considered as a frugal innovation, convincing and
confirming that ODL has as main characteristics of the FI such as cost reduction, focus on essential functional-
ities and improved performance in relation to face-to-face teaching and thus, highlighting that the main value
created is to do better with fewer resources than traditional teaching for a greater number of students served.

open and distance education, ODL, AFE, frugal innovation.
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1. Introduction

Open and distance learning (ODL) is a modal-
ity that is changing all forms of teaching and learn-
ing, including face-to-face instruction, and they are
beginning to use more and more blended method-
ologies, easing the need for physical presence, re-
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organizing spaces and times, media, language ac-
commodation, and their related processes (Moran,
2015).

New information and communication technolo-
gies (ICTs) are contributing to the advancement
and popularization of distance learning and ac-
celerating its use by educational institutions. Some

This work is licensed under a Creative Commons Attribution 4.0 International License.
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characteristics of distance learning are remarkable,
such as its quantity, scalability, ability to serve many
students at the same time, scope, lower cost, and
so on.

Some of these characteristics refer to a type of
innovation called frugal. According to Prabhu
(2017), frugal innovation is the ability to do better
with fewer resources for more people, that is, cre-
ate significantly more value and minimize the use
of resources. Rossetto (2018) -related frugal inno-
vation has been gaining space and attention from
researchers and managers, primarily because it is
a competitive alternative in times of crisis and in-
creasingly scarce resources.

Understanding the effects of ODL in relation to
face-to-face education is important for two rea-
sons: (a) ODL managers can use this information
to make decisions about how to act; and (b) as the
main characteristics of ODL are its cost and quality,
understanding its performance can help to deter-
mine the real reasons people have chosen it.

After analyzing the definitions of frugal innova-
tion, a literature review was carried out to examine
the main aspects (discussed in Section 2) of the
works of Mourtzis et al. (2017), Rinn and Erharter
(2014), Roland Berger Strategy Consultants (2013),
Winterhoff et al. (2014), Mourzis (2018), Mourtzis
et al. (2019), Bhatti, (2012), and Rossetto (2018).
Thus, the objective of this research was to analyze
the characteristics of ODL through the theoretical
lens of frugal innovation using a conceptual model
with ten characteristics in three dimensions (fru-
gal functionality, frugal cost, and frugal ecosystem)
created by Rossetto (2018).

After analyzing the definitions of frugal innova-
tion, a literature review was carried out to exam-
ine the main aspects (discussed in Section 2) as a
new business model where low cost solutions, high
value for the customer (Mourtzis et al., 2017 ) and
reduce the complexity and total costs of a product's
life cycle (Roland Berger Strategy Consultants,
2013); the basis is the implementation of regional
customer requirements constraints on globally dis-
tributed products (Rinn and Erharter, 2014); FI ex-
plores the concept of intelligent use of resources to
develop highly functional products (Winterhoff et
al., 2014); another characteristic is to make it easier

CONTEMPORARY ECONOMICS

Okano, Castro Lobo dos Santos, Ursini, Fernandes, Gomes

for manufacturers to expand their potential target
markets with products and modules that can be
combined in order to meet the requirements of dif-
ferent markets without compromising functionality
or quality (Mourtzis, 2018); the main attributes of
FI are robust, easy to use, growing, accessible and
local (Mourtzis et al., 2019); FI is focused on three
basic aspects: substantial cost reductions, focus on
fundamental functionality and an optimized per-
formance due to the restrictions (Mourtzis et al.,
2019; Bhatti, 2012) and frugal innovation is the
ability to ‘do better with less resources for more
people’ (Prabhu, 2017).

Thus, the objective of this research was to ana-
lyze the characteristics of open and distance learn-
ing through the theoretical lens of frugal innova-
tion using a conceptual model with ten features in
three dimensions (costs reductions, core function
and frugal ecosystem) created by Rossetto (2018).

The characteristics listed in the Rossetto (2018)
model were researched qualitatively and quanti-
tatively to obtain a solid conclusion as this model
uses a scale to identify and measure frugal in-
novation and was developed and tested using the
results of five collections of data from three differ-
ent countries (Brazil, the United States of America,
and India). The entire development and refinement
processes were subjected to an exploratory factor
analysis (EFA ) and a confirmatory factor analy-
sis (CFA), and the final validation of the scale was
based on data from 1130 companies. Other models
were researched, but none of them proposed a scale
that met all the requirements for this research.

In Section 2, we present our literature review and
the concept of frugal innovation (FI). In Section 3,
the adopted methodology is presented, and in Sec-
tion 4, our analysis and its results are shown. In

Section 5, the research conclusions are addressed.

2. Literature Review

2.1. Innovation

Since the beginning of the 20th century, a
common research theme has been the object of
study, and the part of the theory of economic
development elaborated upon by Schumpeter
through the capitalist model at the beginning
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of the industrial revolution, when the author
differentiated between invention and innovation,
Freeman attributes to Schumpeter and stated as
follows: “an invention is an idea, sketch, or model
for a new or improved artifact, product, process,
or system. An innovation, in the economic sense,
is only complete when there is a commercial
transaction involving an invention and thus
generating wealth” (Freeman, 1974, p. 22).

Innovation has been a goal of different types
of organizations, and so in each reality, aspects of
innovation must be observed in order to promote it
or eliminate the barriers that can make it difficult.

In the study by Vallina-Hernandez et al. (2022),
there is an interesting discussion on innovation, but
it is related to internationalization and value chain
activities in Chile.

According to Carvalho et al. (2011), companies
should their

performance and obtain gains resulting from

seek innovation to increase
competitive advantages. Innovation can provide:

o increased demand for products and
services with the creation of new markets, clear
differentiation from competitors, and increased
perceived quality

« better defense of an organization’s competitive
position through products and services, with a high
degree of difficulty for potential imitators

o cost reductions with better efficiency in
production and management processes

o expansion of margins, with products and
services having high added value that allows them
to have a differentiated premium price

« increased competence for innovation arising
from the practice of launching innovative products
and services, which leads a company to increase its
skill, volume of knowledge, and attitude towards
innovation, and over time, with additional training,
better and faster market launches can occur

Claver-Cortés et al. (2016) considered that
innovation can be measured in a broader sense
to verify whether a company has innovated or
modernized products, processes, organizational
practices, or commercial strategies.

According to Ortigueira-Sanchez et al. (2022),
innovation is a source of value creation for firms

and plays a key role in national competitiveness

www.ce.vizja.pl

and productivity and innovation creates firm value
through the introduction of new technologies and
the exploitation of new markets.

In this article, we focus on Frugal Innovation

which is explained in the next section

2.2. Frugal Innovation (FI)

The concept of frugal innovation is new, and
scholars and authors have described several
definitions for this topic. According to Hossain
(2018), there is no clear awareness of the concept
of frugal innovation. Furthermore, no research in
the literature on frugal innovation has emphatically
stated the root of the term. Zeschky et al. (2011)
contributed to the first journal article on frugal
innovation, found in the Web of Science database.

The definitions of FI that were found in articles
are described in Table 1.

There are further interesting publications on FI.
For example, Hossain et al. (2016) presented FI as
a scarce resource solution (i.e., product, service,
process, or business model) that is designed and
implemented despite financial, technological,
material, or other resource constraints in which
the result is significantly cheaper than competitive
offerings (if available) and good enough to meet
basic customer needs that would otherwise remain
underserved. This definition is a translation of the
authors' definition of FI.

Hossain et al. (2022) developed a framework
for FI to identify its antecedents, mediators, and
consequences. Their framework promised a holistic
perspective for FI by linking these identified
factors to the concept of sustainability. The study
positioned the consequences of FI in relation to the
three pillars of sustainability: economy, society, and
the environment.

The article by Ru-Zhue et al. (2022) addressed a
part of FI, that is, they discussed an issue related to
the technological aspects of innovation related to
cost and value creation of canned and instant food
export companies in Thailand. The research staff
delivered 278 questionnaires for these companies
and received 63 completed questionnaires.

Pellin et al. (2022) sought to identify incubator
managers' understanding of and perspectives on

the phenomenon of frugal innovation in their

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 1
Definitions of Frugal Innovation

Okano, Castro Lobo dos Santos, Ursini, Fernandes, Gomes

Definition

Author(s)

Frugal innovation introduces a new business model where a low-cost, high-value cus-
tomer solution must be designed and delivered.

The foundation of frugal innovation is in the implementation of regional customer
requirement constraints on globally distributed products by changing some modular
product features.

The concept of frugal innovation introduces a new business model that aims to reduce
the complexity and total lifecycle costs of a product by providing high value and target-
ed and affordable solutions for customers in different, and possibly divergent, markets.

Frugal innovation explores the concept of the intelligent use of resources in order to
develop highly functional products that can be tailored to meet the specific require-
ments of different markets which may have different consumer purchasing powers,
with an optimal cost and quality per case.

Frugal innovation not only aims to support emerging economies, but also to facilitate
manufacturers in expanding their potential target markets by designing and manu-
facturing products and product modules that can be combined in a way that fits the
requirements of various markets, without compromising functionality or quality. Thus,
it is important to expand the application of economic directives in various aspects of
manufacturing and support it with the right tools to allow for the connection between
the market and the manufacturer.

The two basic challenges that companies aspiring to operate in emerging markets face
are: the low purchasing power of most potential customers and resource constraints
(Bhatti, 2012).

Frugal innovation is focused on three basic aspects: substantial cost reductions, a focus
on fundamental functionality, and an optimized performance given the constraints.

Frugal innovation enables socially and environmentally responsible economic devel-
opment through products and services that combine accessibility, sustainability, and

quality.

Frugal innovation is the ability to ‘do better with less resources for more people; i.e., to
create significantly more value while minimizing the use of resources

Mourtzis et al. (2017)

Rinn and Erharter (2014)

Roland Berger Strategy Con-

sultants (2013)

Winterhoff et al. (2014)

Mourtzis (2018)

Bhatti, (2012)

Mourtzis et al. (2019)
Bhatti, (2012)
Mourtzis et al. (2019)

Prabhu, (2017).

respective institutions. Thus, their study allowed
incubator managers to understand the aspects
involving FI so that they could develop strategic
actions for their incubators based on these aspects.

The work by Shivdas et al. (2021) also used
a questionnaire, provided to 121 companies
from different areas, followed by qualitative

CONTEMPORARY ECONOMICS

and quantitative analyses. This study used an
exploratory factor analysis (EFA) and then a
combinatory factor analysis (CFA), but it did not
address the definition of FIC (FI capabilities)
according to Rossetto (2018).

The article by Winkler et al. (2020) addressed FI
in developed markets and adopted a criterion from
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Weyrauch (2016) to evaluate a model, while our
proposal used Rossetto's (2018) definition of FI.

The work by Velananda et al. (2022) showed
applications of frugal innovation in a global context.

Some authors refer to business models such as
Mourtzis et al. (2017) and Roland Berger Strategy
Consultants (2013) and innovation in the business
model is described as the model's ability to
transform itself, with innovation included as an
element that characterizes the business model itself
(Rocha et al., 2018).

There are also several bibliometric works that
show the evolution of scientific production related
to an IF theme, such as the works by Tatum and
Russo (2020), Dima et al. (2022), and Fernandes et
al. (2020).

Rossetto et al. (2017) presented a new scale
for measuring frugal innovation using three
dimensions: frugal functionality, frugal cost, and
frugal ecosystem. Rossetto (2018) proposed the
following definition of FI: “Frugal innovation
consists of creating an attractive value proposition

Figure 1
A Conceptual Model of FI

for the selected target audience, focusing on the
essential features and performance of the offer,
thus minimizing the use of material, financial
resources and organizational along the value chain.
It provides a substantial reduction in usage and/or
ownership costs while meeting or even exceeding
prescribed quality standards, without losing sight
of the pursuit of creating a frugal ecosystem”

Based on this definition, Rossetto (2018) created
a conceptual model of FI, which we understand
to be the most adequate for our context, and it is
shown in Figure 1.

Thus, we present the definition of “substantial
cost reduction” as a dimension that brings together
the items that seek to measure efforts to offer
high value products with the rearrangement of
organizational resources to provide significant cost
reductions in the operational and organizational
processes, with the intent to transfer this savings to
the final consumer.

We present the definition of "focus on essential
functionality" as a dimension that brings together

28

COSTS
REDUCTIONS

FRUGAL
INNOVATION

FUNCTIONS

CORE FRUGAL

ECOSYSTEM

Source: Rossetto (2018).
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the items that offer the essential functionality of
the products, rather than additional functionality,
and that are designed to be easy to use and offer
durability to the end consumer, that is, items that
are not easily spoiled.

In this way, we present the definition of “Frugal
Ecosystem” as a dimension that brings together
items that offer efficient and effective solutions
to the socio-environmental needs of customers
and that provide environmental sustainability and
offer partnerships with local companies in their
operational processes.

The frugal measurement model with ten items
and three dimensions is shown in Figure 2.

2.3. Open and Distance Learning (ODL)

Open and distance learning (ODL) in Brazil
was created and developed through private
initiatives and government decrees, and it followed
a trajectory that followed the introduction and
growth of each technology in the country (Gomes,
2013). With the creation of the Department of Open

and Distance Learning of the Ministry of Education

Figure 2
The Frugal Measurement Model

Okano, Castro Lobo dos Santos, Ursini, Fernandes, Gomes

in 1995, ODL has been evolving as information
and communication technologies (ICT) have been
improving. After eleven years, this evolution began
to erupt, having peaked in 2017 due to the change
in the regulatory framework for open and distance
learning (Schimiguel et al., 2020)

According to Mugnol (2009), open and distance
learning is presented as a teaching modality that
accompanied the development of the Brazilian
educational system, and since 1996, it has received
significant support from the federal government,
which, through the Ministry of Education, has
encouraged its growth in both the public and
private spheres.

Belloni (2002) understood that the open and
distance learning phenomenon, understood
here as part of a broader educational innovation
process, is the integration of new information
and communication technologies in educational
processes.

The very concept of distance is changing, such
as the relationships of time and space, due to the
incredible possibilities of distance communication

FRUGAL
INNOVATION

FRUGAL
ECOSYSTEM

Good and cheap products

Cost reduction

Economy manufacturing

Process rearrangement

Core functionality |

Easy-to-use |

Durability |

Socio-environmental
satisfaction needs

Production sustainable |

Partnership on the
production process

Source: Rossetto (2018).
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that telecommunications technologies offer. The
concept of interactivity also carries great ambiguity,
oscillating between a more precise sense of technical
virtuality and a broader sense of interaction between
subjects, mediated by machines (Belloni, 2002).

According to Gomes (2013), open and distance
learning has been an ally of successive governments
which have used it as an economically viable
way of expanding access to overcome the latent
educational gap in different regions of the country.
The discourse of the democratization of education
has sometimes transformed it into a fetish for a
nearly magical solution to educational problems,
and lately, open and distance learning has also
played an important role in the expansion of private
higher education as it has been used to considerably
expand the number of students, lower costs, and
maximize profits.

Rezende and Dias (2010) stated that what
distinguishes distance learning from the face-to-face
modality is, effectively, its circumstance: the physical
distance between the student and his teacher.
However, it should be noted that in the face-to-face
modality, if there is no physical distance, there are
also other types of distances in the teacher—student
relationship: the distance of language, the distance
of goals, objectives, and so on. On the other hand,
the great effort that some educators have made in an
attempt to minimize these distances in face-to-face
education is remarkable. Thus, it appears that one
could conclude that one of the main objectives of
the educational act, whether in the face-to-face or
distance modalities, is to minimize distance.

Each experience carried out, whether in person
or at a distance, has its specificities and requires
a teacher to adapt to their proposal. According
to Vidal and Maia (2010), the dynamics and
pedagogical approach of a teacher in a face-to-face
context differs from one who works in distance
learning in many aspects, such as:

« the degree of presence

o the rigidity of the time allocated to the
development of each class

o the

construction, and content presentation

form of interactivity, knowledge

o the mechanisms used to maintain student

interest and motivation

www.ce.vizja.pl

Distance learning is increasingly complex
because it is growing in all fields, with different
models, alongside the rapid evolution of networks
and technological mobility and the scope of digital
communication systems. The characteristics of
this mass model are its quantity, scalability, ability
to service to many at the same time, national
and international coverage, interest as product
for a majority of learners, current status as well-
dimensioned and accepted, low price, and strong
fundraising and marketing actions (Moran, 2015).
Jedrzejczyk and Brzezinski (2021) addressed the
importance of social media in relation to the image
of educational institutions. Caring for the image
and building it consciously are becoming general
practices in schools. The role played by marketing
communications in the process of shaping this
image is subjected to increased virtualization due
to progressing digital transformation. Thus, the role
of distance education can also be modeled by social

media.

3. Methodology

In this research, we chose to use a mixed
(quantitative and qualitative) methodological
procedure to analyze the data obtained in our
field research. The qualitative analysis consisted of
verifying the characteristics of frugal innovation
through Rossetto's conceptual model (2018).

Exploratory factor analysis was chosen for the
quantitative analysis because, according to Matos
and Rodrigues (2019), factor analysis (FA) is used
to investigate latent patterns or relationships for a
large number of variables and determine whether
the information can be boiled down to a smaller set

of factors.

3.1. Data

The survey data were collected from 14 to 22 July 2021
through Google forms, and ten questions were prepared
according to Rossetto's conceptual model of frugal inno-
vation (2018). The answers were closed on a scale of five
levels, ranging from totally disagree to totally agree.

3.2. Discrete Statistics
Table 2 shows the descriptive statistics for each vari-
able. In the first column, we can see that nine variables

This work is licensed under a Creative Commons Attribution 4.0 International License.
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had means greater than 2.5, that is, for the respondents,
the variables good and cheap, final price, operating costs,
resources, functionalities, ease of use, partnerships, so-
cial needs, and sustainability were better in open and dis-
tance learning than they were in face-to-face education.
Final price and operating cost were the most significant
variables for the respondents, and quality was the vari-
able with the lowest average, that is, respondents stated
that the quality of distance learning was lower than that
of face-to-face education.

3.3. Sample Size

According to Matos and Rodrigues (2019), the mini-
mum sample size to adjust an FA depends on the number
of variables being analyzed, and the higher this number,
the more data that must be collected, as more parameters
will need to be estimated. Hair et al. (2009) suggested
a sample of 100 or more observations, and Matos and
Rodrigues (2019) stated that other authors have recom-
mended having at least five times more observations
than the number of variables analyzed, with a ratio of
ten to one being ideal. Our sample had 217 observations
and 10 variables, and thus, it met the requirements men-
tioned above.

3.4. Correlation

FA makes sense only if the variables analyzed are

Okano, Castro Lobo dos Santos, Ursini, Fernandes, Gomes

highly correlated with each other. Once the measure-
ment level of the variables and the type of appropriate
correlation have been defined, before starting the analy-
ses, the correlation matrix must be verified (Matos and
Rodrigues, 2019). Field et al. (2012) suggested that most
matrix entries should be above 0.3. If some variables have
many correlations below this value, they are candidates
to be excluded from the analyses. Figure 3 shows that a
majority of the correlations in our study were above 0.3.

3.5. Bartlett's Sphericity Test

The first step of the AFE implementation was to verify
whether the application of the technique was valid for
the chosen variables. For this, two evaluation methods
are commonly used: the Bartlett sphericity test and the
Kaiser-Meyer-Olkin (KMO) criterion.

First, we calculated Bartlett's test of sphericity, which
showed a value of x 2 = 813.0139, with 45 degrees of free-
dom and a p-value of 1.576502x10-141 < 0.001. These
values presented by the test, along with the null hypoth-
esis, indicated that the sample correlation matrix was not
an identity matrix and that the application of the AFE
was appropriate.

3.6. KMO
We performed another data adequacy test using the
Kaiser-Meyer-Olkin measure of sampling adequacy, or

Table 2

Discrete Statistics
Variable Average Median Standard devia- Maximum Minimum

tion

good and cheap 3.56 4.00 1.25 5.00 1.00
final price 4.19 5.00 1.11 5.00 1.00
operational costs  4.54 5.00 0.85 5.00 1.00
resources 3.58 4.00 1.33 5.00 1.00
functionalities 3.76 4.00 1.25 5.00 1.00
facilities of use 3.22 4.00 1.31 5.00 1.00
quality 2.22 2.00 1.20 5.00 1.00
social needs 3.10 3.00 1.36 5.00 1.00
sustainability 2.90 3.00 1.31 5.00 1.00
partnerships 2.84 3.00 1.34 5.00 1.00

Source: research data.

CONTEMPORARY ECONOMICS
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Figure 2
Correlation Matrix

32
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Source: research data

KMO, where values less than 0.5 are considered un-
acceptable, values between 0.5 and 0.7 are considered
mediocre, values between 0.7 and 0.8 are considered
good, and values greater than 0.8 and 0.9 are consid-
ered excellent. Therefore, the KMO we obtained was
suitable for the application of factor analysis, and the
measure of adequacy for each item of the question-
naire is shown in Table 3.

The KMO Tests indicated that the sample sizes
were adequate for both the overall test and for each
variable individually. All values were above 0.84 and
the acceptable sample adequacy measure (MAA) was
greater than 0.5 (Pereira, 1999).

4. Results and Analysis

4.1. Exploratory Factor Analysis

To debug the dataset, we performed an exploratory
factor analysis to verify the suitability of the 10 items
for capturing the three dimensions.

According to the Kaiser criterion (an eigenvalue of
greater than 1), we must retain two factors. Accord-
ing to the criterion of accumulated variance (a level of
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60% of the accumulated variance), we also retain two
factors, as they are able to explain 66% of the data vari-
ability. Therefore, the explanatory power of the model
is adequate. Finally, by the slope diagram (the Scree
test), this number could be up to five factors (an in-
flection point, which is when the individual variance
curve of each factor becomes horizontal or suffers an
abrupt drop) (Figure 4). This is because, as a general
rule, the Scree test results for at least one, and some-
times two or three factors, are more than the Kaiser
criterion (eigenvalue of >1) (Hair et al., 2009).

The exploratory factor analysis showed that the
data were adequate for the analysis, with a KMO of
0.88, a Bartlett's sphericity test resulting in x*(45; N
=217) = 813.0139, and a p-value of < 0.001. The par-
allel analysis suggested the extraction of two factors.
However, two factors had eigenvalues greater than
one, with the first factor explaining 32% of the data
variance and the second factor explaining 17%. Addi-
tionally, for the adequacy indices, the scale presented
the following statistics: X*(26 , N = 217) = 813.0139,
p < 0.001; TLI = 0.945; and RMSEA = 0.065 (90% CI
0.037 0.093).

This work is licensed under a Creative Commons Attribution 4.0 International License.
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Table 3
Adequacy Measure for each Questionnaire Item
General 0.88
good and cheap 0.9
final price 0.79
operational costs 0.84
resources 0.88
functionalities 0.92
facilities of use 0.85
quality 0.88
social needs 0.88
sustainability 0.92
partnerships 0.88
Source: research data.
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4.2. Qualitative Analysis

The answers to the questionnaires were analyzed ac-
cording to the conceptual model of FI by Rossetto (2018),
and the dimensions proposed in the model were used to

guide the analyses.

CONTEMPORARY ECONOMICS

The "cost reduction” dimension brings together the
items that seek to measure efforts to offer products con-
sidered to be of good value with the rearrangement of or-
ganizational resources to provide significant cost reduc-
tions in the operational and organizational process, with
the intent to transfer these savings to the final consumer
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Figure 5
Factor Loadings
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0.5

(Rossetto, 2018).

The first question was whether open and distance
learning is “good and cheap” because, according to
Mourtzis (2017), frugal innovation introduces a new
business model in which solutions have low costs and
high value for the customer. Figure 6 shows the responses
of the respondents, and most respondents agreed with
Mourtzis (2017), while as 66.8% of the responses were in
full and partial agreement.

Respondents considered that the value proposed by
open and distance learning was significant in relation to
traditional courses, while still offering savings in mobility,
meal, and time costs.

Another question was whether there was a signifi-
cant price reduction with a monthly fee. According to
Mourtzis et al. (2019) and Bhatti (2012), a substantial cost
reduction is one of the basic aspects of frugal innovation,
and Roland Berger Strategy Consultants (2013) stated
that frugal innovation reduces the total lifecycle costs of
a product. Figure 7 shows the responses of respondents,
and we can see that 82.9% of the respondents fully or
partially agreed with the question, including the respon-
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dents said that the main advantage of open and distance
learning is its monthly fee. Monthly fees for open and dis-
tance learning are lower than monthly fees for traditional
courses, providing a 30-50% reduction.

According to Gomes (2013), open and distance learn-
ing has been an ally of successive governments, each of
which has used it as an economically viable way of ex-
panding access to overcome the latent educational gap in
various regions of the country.

The discourse of teaching democratization has at times
become a fetish for a nearly magical solution to educa-
tional problems, and lately, open and distance learning
has played an important role in the expansion of private
higher education as it has been used to considerably
expand the number of students, lower costs, and maxi-
mize profits. Figure 8 shows the results of the question of
whether open and distance learning brings savings in op-
erating resources, and 92.2% of the respondents believed
that it does.

For the respondents, the fact that open and dis-
tance learning reaches a large audience without dis-
tance limits due to the resources offered by technolo-
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Figure 6
The "Good and Cheap" Variable

44%

50%
40%
200 23% .
9% 9%
20%
= B L R
0%
Totally Partially Partially Totally  Don't agree,
agree agree disagree disagree Don't
disagree
Source: research data
Figure 7
The "Final Price” Variable
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Figure 8
The "Operating Costs” Variable
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gies, thereby allowing a larger number of students to
enroll in courses, that is, having a capacity for scal-
ability without increasing technological and opera-
tional resources, creates the illusion that its costs are
much lower than traditional modalities’ costs.

In this question, unlike the previous one, it was
found that open and distance learning offers savings
for resources such as computers, books, classrooms,
and so on. Rossetto (2018) considered that frugal inno-
vation minimizes the use of material and financial and
organizational resources throughout the value chain,
and according to Prabhu (2017), frugal innovation is
the ability to "do better with fewer resources for more
people”, that is, it creates significantly more value and
minimizes the use of resources. Figure 9 shows that
68.3% of the respondents partially or fully agreed that
open and distance learning offers savings in terms of
resources.

For the respondents, open and distance learning of-
fers a reduction in resources because students do not
physically go to colleges or universities, and academic
resources such as books, handouts, classes, and teach-
ers are more accessible through technology and thus are
not required to be physically produced or fabricated.

In analyzing the answers to the questions in the "cost
reduction” dimension, a significant reduction in costs
in the operational and organizational processes was
perceived as the main value of open and distance learn-

ing, particularly the concept that open and distance
learning is "good and cheap". Respondents perceived
that the gains were not only economical (in the form
of reduced monthly fees), they also stated that the main
value proposition was that they could study during the
time available, not wasting time on mobility, and that
they could have the same quality as traditional courses.

The second dimension of FI brings together the
items that offer essential product functionality, rather
than additional functionality, with items that are de-
signed to be easy to use and that offer durability to the
final consumer, that is, they do not spoil easily (Ros-
setto, 2018).

Open and distance learning users were asked if this
modality offered more features such as chat capability,
forums, recorded classes, and so on. Mourtzis (2018)
considered that frugal innovation not only aims to sup-
port emerging economies, but also to facilitate manu-
facturers in expanding their potential target markets
and designing and manufacturing products and prod-
uct modules that can be combined to fit the require-
ments of various markets without compromising func-
tionality or quality. Mourtzis et al. (2019) and Bhatti
(2012) defined elements that focus on fundamental
functionalities as one of the basic aspects of FI. Figure
10 shows the results of our respondents, and 73.2%
confirmed that the modality offers more features.

The respondents reported that the main resources

Figure 9
The "Savings of Resources" Variable
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Figure 10
The "Features” Variable
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Figure 11
The "Facilities" Variable
34%
35%
30%
23%
25%
20% B
o
12% 13%
15%
10%
5%
0%
Totally Partially Partially Totally  Don't agree,
agree agree disagree disagree Don't
disagree

Source: research data

such as chat capability, forums, and recorded classes
are offered by the modality, as was questioned, and
also that the technological platforms used offer addi-
tional features such as an online library and academic
services.

Winterhoff et al. (2014) considered that frugal in-
novation explores the concept of the intelligent use of
resources to develop highly functional products that
can be adjusted to meet the specific requirements of
different markets—which may have different consumer
purchasing powers—at great cost and quality by case.
Based on this definition, our respondents were asked
if open and distance learning offers greater facilities
in relation to on-site education, and most respondents
(51.6%) indicated that they partially or totally agreed,

CONTEMPORARY ECONOMICS

as seen in Figure 11.

The interviewees considered that distance learning
offers some facilities in relation to traditional educa-
tion, but it primarily enables the democratization of
education since barriers—demographic and temporal,
and cultural and social—are broken, thereby allowing
access to a much larger and more varied audience.

The discussion about product quality due to frugal
innovation is significant, and Winterhoff et al. (2014)
considered that the FI must have products with great
cost and quality per case, while Mourtzis (2018) con-
sidered that the FI must design and manufacture prod-
ucts and product modules that can be combined to fit
the requirements of various markets without compro-

mising on functionality or quality. Users of open and
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distance learning were asked if this modality has bet-
ter quality than face-to-face education, and the major-
ity (66.3%) answered that they totally or partially dis-
agreed, as seen in Figure 12.

Despite all the technological resources used by open
and distance learning, the respondents considered that
the quality was worse than that of traditional courses.
This perception of most respondents may be due to
the fact that open and distance learning is newer in
Brazil, and most respondents received their education
through traditional courses, where the presence of a
teacher is essential and the teaching-learning process
is conducted differently than it is in open and distance

Figure 12
The "Quality” Variable

learning, where the process is student-led.

The analysis of the questions about the second di-
mension showed that open and distance learning of-
fers the essential and additional functionalities, it was
designed to be easy to use, and it does not offer better
quality than face-to-face education because the ODL
modality is new and respondents have always studied
using a face-to-face educational modality.

The third dimension is the “Frugal Ecosystem”
which brings together items that offer efficient and ef-
fective solutions to the social and environmental needs
of customers, provides environmental sustainability in
its operational processes, and offers partnerships with
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Figure 13
The "Social Needs" Variable
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local companies in its operational processes.

Figure 13 shows the responses of the respondents
to the question of whether open and distance learn-
ing meets the social and environmental needs of us-
ers. Only 47.9% of the respondents agreed (fully or
partially) with the statement. As an open and distance
learning user, it is very difficult to have this perception
of social and environmental needs.

Frugal innovation allows for socially and environ-
mentally responsible economic development through
products and services that combine accessibility and
sustainability (Mourtzis et al., 2019). Respondents were
asked whether open and distance learning is concerned
with social and environmental sustainability. Figure 14
shows the results of this question, and we emphasize

Okano, Castro Lobo dos Santos, Ursini, Fernandes, Gomes

that 38.7% of respondents totally or partially disagreed,
while 36.9% partially or totally agreed. As an open and
distance learning user, it is very difficult to have this
perception of social and environmental sustainability.

The last question in the questionnaire asked respon-
dents whether open and distance learning offers more
opportunities for partnerships with local companies.
Figure 15 presents the answers to this question, and
39.2% of respondents partially or totally disagreed
while 34.1% totally or partially agreed. The low percep-
tion of partnerships can be explained by the fact that
the perception of a partner is in the characteristic of
being together, such as a friend or partner, but the e-
learning modality does not offer this possibility.

The analysis of the questions about the third dimen-

Figure 14
The "Sustainability” Variable
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Figure 15
The "Partnership” Variable
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sion showed that “Frugal Ecosystem” brings together
the items that offer efficient and effective solutions to
the social and environmental needs of customers, pro-
vides environmental sustainability in its operational
processes, and offers partnerships with local companies
in its operational processes. However, the fact that the
relationship between players is virtual impairs the per-
ception of these items.

5. Final Considerations

5.1. Conclusion

Although many authors have described various
aspects of frugal innovation, our proposal was to
follow in their footsteps (as seen in Figures 1 and
2) to describe our particular situation in relation
to ODL. From the proposed study, it can be seen
that the objective of this research was achieved,
from which an exploratory factor analysis was used
to debug the data and verify the adequacy of the
10 items to capture the three dimensions and the
conceptual model of frugal innovation, as seen in
Figures 1 and 2, to verify the characteristics of fru-
gal innovation. Therefore, from this point of view,
ODL can be considered a frugal innovation as the
ten characteristics in three of the conceptual mod-
els were identified in the research.

In this context, the concept of “good and cheap”
was identified in the research, with the final price
and operating costs being the main characteristics
mentioned while highlighting the dimension of
cost reduction. On the other hand, the respondents'
perception was that the quality of face-to-face edu-
cation is better when compared to a distance learn-
ing modality.

It is also worth noting that, from the responses,
there was no unanimity on issues related to social
needs, sustainability, and partnerships, and the re-
sults were mixed in the context of the research.

Comparing the results and analyzes with the
characteristics of frugal innovation faced in the lit-
erature review, we can verify that the ODL business
models work with low cost solutions, high value for
the customer, low complexity and reduction of the
total costs of the cycle of a product's life, this can be
confirmed by the monthly fees of the ODLs, which
are lower than the monthly fees of face-to-face
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courses, in addition to saving time and financial re-
sources for travel, meals and study materials.

Another characteristic that was observed is that
any face-to-face activity such as assessments or de-
livery of documents is carried out regionally at the
poles or offices located close to the students' homes,
but these events are sporadic or scheduled for once
or twice per semester. ICTs have a great contribu-
tion to the ODL model, as it makes the courses
offered through digital platforms and tools more
flexible and streamlined, allowing periodicity and
frequent releases of new ODL products.

Answering the title question of this article, ODL
can first be considered an innovation as it is a
source of value creation through the introduction
of new technologies and the exploration of new
markets and the ODL has as main characteristics
of the FI such as the cost reduction, the focus on
essential functionalities and the improvement in
performance in relation to face-to-face teaching,
thus, highlighting that the main value created is to
do more (greater number of students served) with
fewer resources than traditional teaching.

5.1. Limitations and Future Research

In addition to the possible contributions made
with this study, our work has a number of limita-
tions. The first problem that deserves to be men-
tioned concerns the qualitative analysis because,
despite having a statistical treatment, the opinions
of the analyzes were in accordance with the percep-
tion of the researchers. Another limitation is that
we used the Rosseto model and the study can also
be performed with other theoretical models. As
suggestions for future research, we can suggest a
deepening or detailing of the technical characteris-
tics of ODL and how to improve the quality of ODL,
as well as increasing the research sample.
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