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Abstract: Nowadays, innovation is valued as being of utmost significance when evaluating measures
of sustainable development and performance constructs. The current research develops investigations
into the field of frugal innovation (FI) and how this process can contribute to business sustainability.
This study performs a comprehensive evaluation of scientific production through the quantitative
method of bibliometric analysis to facilitate our understanding of the current structure of studies and
to highlight future research paths on FI and business sustainability. The paper maps the literature by
narrowing its research topics and identifying certain patterns. Using the Web of Science database
(WoS) on a sample of 2072 documents, descriptive and performance analyses were conducted. The
VOSviewer software was used to perform the science mapping of the conceptual, intellectual, and
social structure that provides scholars with a quantified and graphic representation of the FI and
business sustainability field. The trend towards the analysis of business sustainability and consumer
behaviour in the context of FI is highlighted. Annual scientific production and citation analysis reveal
significant growth in international interest and scientific production, indicating an increasing line of
inquiry for this topic at the start of the twenty-first century. The prominent scholars in the field are of
European origin, while the highly active countries in the subject of FI and business sustainability are
the USA, Germany, England, the Netherlands, and India, with major collaborations across the globe.
This paper covers the limits identified by previous scholars by detailing the knowledge base and by
using science mapping tools to document the structure of the literature; distinguish key journals,
articles, and authors; and highlight new emerging topics of research.

Keywords: bibliometric analysis; business sustainability; frugal innovation; innovation; science
mapping; sustainable development

1. Introduction

At this moment in time, the global economy is undergoing accelerated changes that
seek to continuously satisfy societal requirements and to enhance public awareness towards
the topic of sustainability. The concept of sustainability is becoming more and more popular
since it covers three fundamental areas: environmental, social, and economic dimensions [1].
Consequently, the increasing interest in new alternatives to optimize the exploitation of
various resources has heightened the need for researching new measures of sustainable
behaviour and business models.

Of particular significance and complexity are the aspects concerning economic devel-
opment and sustainable growth. In effect, the frugal concept is investigated and treated as
a new technological paradigm that can represent a possible solution for how to improve
the well-being of individuals. Under these circumstances, studies regarding sustainability
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issues, economic progress, and frugality have flourished, while the last concept is becoming
treated as a disruptive innovation more and more. Considering this aspect, it is reasonable
to conclude that the emerging phenomenon of frugality is especially derived from emerging
markets. Accordingly, this new approach was initially adopted in emerging economies and
then eventually in more developed markets.

As a result, frugality has received various definitions and is obviously dependent
on specific contexts [2]. Generally, frugal innovation (FI) is a process that is character-
ized by efficiency, redesigning systems or products to develop a more affordable and
accessible service.

Secondly, the main objective of the process is to solve a current challenge and to
improve the overall standard of living. In other words, when discussing scarce resources,
FI can provide a sustainable alternative to satisfy consumer needs in emerging economies
or in low-income areas [3].

The theory of reverse innovation must be also remembered here because the two
fields are related and often connected. Commonly, both theories are correlated, providing
a strategical opportunity for companies attempting to implement sustainability in their
organizational goal. From this perspective, the concepts are strongly questioned and
explored by academicians and professionals together, thus evolving the phenomenon and
enhancing the understanding around alternative methods of innovation.

What is more, the trend of FI is starting to develop its knowledge base and has become
a favourite native topic of interest for researchers in recent years. For example, there are sev-
eral names and titles linked to this phenomenon: “frugal innovation”, “frugal engineering”,
“reverse innovation” [4], “constraint-based innovation” [5], “exnovation” [6], “blowback
innovation” [7], “catalytic innovation” [8], “Gandhian innovation” [9], “grassroot inno-
vation” [10], “no-frills innovation” [11], or “Jugaad innovation” [12]. Be that as it may,
scholars differentiate between frugal and reverse innovation. The first concept is mostly
specific to low-income countries and markets, while the second one is more specifically
used for businesses or products that have been perfected in emerging sectors and then
adapted for developed markets [13].

For this reason, it is becoming increasingly difficult to ignore the importance of new
business models based on innovations in terms of frugality. The most compelling evidence,
such modern business models, are becoming more and more used, not only in developing
countries but also in matured and advanced regions [14,15].

Correspondingly, the theory of FI also has social influence, affecting aspects such as
poverty, inclusive growth, and health concerns as well as environmentally sustainable
development either directly or indirectly [16]. For example, modern frugal solutions help
in the inclusion of marginalized lower-income individuals and benefit non-governmental
organizations or entrepreneurship through less expensive services [17,18]. Henceforth,
economic and social aspects should be analysed closely by considering the relationship
between the two concepts.

On the positive side, the past decade has seen increasingly rapid advances in the field
of limited resource solutions for low- and middle-income regions around the world [19,20].
To put it differently, due to its characteristics, frugality can be appreciated as a lifestyle [21]
by considering the set of actions and norms that are involved in the new behaviour. After
all, frugality involves austere behaviour both from consumers and companies who intend
to decrease the impact of human actions towards essential resources [22].

However, understanding how various FI interact processes with business models and
sustainable development remains a major challenge. A point that is often overlooked is
that FI should be examined as an incentive for accomplishing sustainable development in
advanced and matured countries [23]. Thus, the world is facing a new paradigm nowadays,
in which production processes and the business models need to adapt to reduce resource
consumption while increasing recycling procedures at the same time.
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Despite its acknowledged importance, the issue of FI remains insufficiently explored.
In particular, frugality and financial performance can serve as a powerful driving factor for
organizations [24] in addition to providing a sustainable business opportunity [6].

Although considerable research has been devoted to FI, less attention has been paid
to how FI can promote social sustainability. In fact, the two concepts are inter-wined
since FI advocates solving certain community issues. For example, energy, education, or
health problems can all be addressed through FI, thus impacting society’s environmental
performance and significantly improving quality of life [25].

The novelty and the strengths of this paper are denoted by the fact that it reports and
highlights the results collected by fundamental works on FI and business sustainability
principles. The studies were extracted from the WoS database, from which 2072 publications
were obtained. Specifically, the present work extends research on the FI field, using the
bibliometric method to improve current knowledge on this topic.

Bibliometric analysis represents an important contribution to the field of FI and busi-
ness sustainability research since it sets out a systematic method for selecting studies.
Furthermore, the results of the available research can be utilized to emphasize the limits of
knowledge in the selected study field and can thus identify existing research gaps more
efficiently. In detail, the bibliometric review method is a statistical analysis of the scientific
literature [22] that provides relevant statistics and a comprehensive picture for researchers
who are working on evaluating the scientific activity in a particular field [26]. The method
is also called science mapping and can be applied to a broad topic of interest or a more
narrow domain [27,28].

Additionally, bibliometric analysis serves as a helpful instrument that allows re-
searchers to convert and reconstruct qualitative data into quantitative information. Sec-
ondly, the approach has implications in terms of identifying new trends in the field [29],
documenting and integrating them into the knowledge base [30-32]. Thus, the findings
and results from science mapping studies can provide new insights for scholars around
the world.

Correspondingly, the present study proposes this approach because it provides a
comprehensive view of the topic of FI. Secondly, the research can be used as a reference for
academics who are interested in sustainable development and frugal behaviour later on.

Given these points, this study aims to evaluate the research that has been published
on FI and business sustainability between the years 1976-2021 (one early access article in
2022) by addressing four research questions:

RQ1: What has been the distribution of scientific production on FI and business
sustainability over the period under investigation?

RQ2: What are the main research methods that have been used by scholars to study FI
and business sustainability in recent years?

RQ3: What are the main research clusters on FI and business sustainability?

RQ4: What are the significant research limitations and future research directions?

To find an answer to these research questions, the bibliometric review method was
used to evaluate 2072 articles extracted from the WoS database. Therefore, the meta-data
associated with these documents were analysed and tested. In particular, the research
included various types of papers, such as citation analysis articles, descriptive statistics
studies, as well as co-citation analysis articles. In the final analysis, the findings of the
research allowed us to determine the essential driving agents and tendencies in FI processes
as well as to investigate several gaps in the literature.

The study mentions the first use of the term “frugal” in academic research, which
occurred in 1976. However, the concept from the 20th century is not similar to the
concept from the 21st century, specifically “frugal innovation”, which is studied in the
current research.

In conclusion, this bibliometric analysis is significant for scholars as well as decision-
makers in both corporate and governmental organizations. For researchers, it includes
important comments and proposals on theoretical research and also makes recommenda-
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tions on how research might be advanced using a holistic approach that supports conceptual
and analytical grounds. The current research assists decision-makers in guiding their FI
strategies and actions towards business sustainability.

With this in mind, the remainder of this article is structured as follows: The next
section presents the theoretical background and an ample analysis of the related literature.
Next, the methodology framework is presented followed by the results in conjunction
with an explanation of the findings. In the final part of the paper, the Discussion and
Conclusions chapters will clarify the outcomes of the study.

2. Literature Review
2.1. Frugal Innovation

Emerging markets have always been the origin of FI. The key goal was to provide
goods and services that met the specific demands and requirements of these markets while
still being affordable enough for consumers who were less well-off to take advantage of
them. The Economist (2012) calls these frugal innovations (FIs) “reverse innovation,” but
they have also made their way into developed markets and are commonly referred to as
such [4]. The distinction between frugal and other forms of innovation has been made
through the use of several theories and frameworks. Most of them are based on reviews of
previous research (for an overview, see Table 1). According to Cunha et al. [33], there are a
lot of papers out there on scarcity and product innovation.

Fls are developing both in terms of quantity and quality [34,35]. Traditional innova-
tions do not provide as much commercial and societal benefit as frugal ones. Fl is defined
by Angot and Ple [17] as having three key characteristics: affordability, high performance,
and long-term viability. Hartley [36] provides proposals to encourage academics, man-
agers, and policymakers to take a fresh look at innovative methods. According to van
Beers et al. [37], enterprises should produce FI by beginning with the demands of impover-
ished clients and working their way backwards by only focusing on the most important
components of their products. A key part of frugal thinking is the capacity to solve issues
without being hampered by financial, resource, or institutional restrictions. It is suggested
in the conceptual paper written by Soni and Krishnan [38] that FI should not be seen as
an all-encompassing notion. Thus, it will be defined as a philosophy or way of life, as a
process, and as output in the form of goods or services. Instead of creating differences
between FI and other forms of innovation, the authors try to create a an FI typology.

FI differs from conventional innovation in four ways: the driver, the method, the
fundamental capabilities, and the location of the invention. Therefore, it can be stated
that FI is driven by what people really need as opposed to what they would want to have.
Conventional innovation is all about what people want [18]. FI is discussed as both a
product and a process in the academic literature. According to Soni and Krishnan [38],
the method is known as frugal engineering, and the result is FI. Similarly, Brem and
Wolfram [39] came to the same conclusion. The process is referred to as FI by Basu et al. [18]
and George et al. [40], who see it as a multifaceted process rather than just a result.

Other resource-constrained innovation forms are examined by Zeschky et al. [19].
They conceptualize the differences between FI, good-enough innovation, and affordable
innovation. Technical novelty and market novelty are used to classify FI. According to
them, FI has a greater level of technical and commercial uniqueness than good-enough or
cost-saving innovations. In addition, cost innovation implies the same thing for less: good
enough innovation means adapted for less, and FI means new for less.
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Table 1. FI concepts.

Authors Particularities

Differences between FI and Various Types
of Innovation

FI concepts and
frameworks

Soni and

Krishnan [38]

When it comes to FI, it may refer to a philosophy
Present three forms of FI or a way of life as well as a process and a result
in the form of products and services.

Zeschky et al. [35] Criteria: same for less, tailored for

e  Flhas greater technical and superior
market novelty than good-enough
innovation and cost innovation.

° FI means new for less, budget
innovation = same for less, and good-enough
innovation = customized for less.

Technical and commercial uniqueness

less, and new for less.

FI has low to moderate sophistication, moderate

Guidelines and
fundamentals
of FI

Brem and Sophistication, sustainability, and R ) .
. . . sustainability, and medium developing
Wolfram [39] evolving market orientation
market focus.
e  FI: wealthy consumers are few.
Cunha et al. [33] Field of scarcity e  Bricolage: material resources are limited.
° Improvisation: time is precious.
Fundamentals: resilience, mobility, de-featuring,
Kumar and

Puranam [41]

Revealing six basic principles of FI leapfrog technology, mega-scale manufacturing,
and service ecosystems.

Radjou and
Prabhu [42]

Principles: interact and iterate, expand your
assets, develop sustainable solutions, impact
consumer behaviour, co-create value with
prosumers, and build make unique friends.

Revealing six basic principles of FI

Further articles help to provide our foundation for understanding FI and frugal engi-
neering via the examination of underlying ideas. The paper by Kumar and Puranam [41]
identifies six key concepts for service ecosystems and mega-scale production (see Table 1).
In addition to the six principles outlined by Radjou and Prabhu [42], there are six more
to consider: interact and iterate; flex your assets; build sustainable solutions; influence
consumer behaviour; co-create value with prosumers; and make innovative acquaintances.
The literature discusses additional ideas and requires competencies for developing frugal
and associated innovations [9,43].

Recent years have seen an increasing number of ideas from developing nations, many
of which are labelled “frugal innovations” [44]. FI has a crucial role in inclusive inno-
vation [45], and it has become more vital for social and political empowerment at the
grassroots level [40]. FI attempts to decrease technical complexity to deliver value to clients
in resource-scarce circumstances [46].

India is at the forefront of the FI phenomenon [46,47], which varies from traditional
innovation in terms of novelty, target market [48], and business strategy. Prior research
has offered some basic insights into how FIs serve disadvantaged clients in emerging
countries [45].

FI is particularly promising in resource-scarce areas because of its focus on inexpen-
sive, excellent-quality goods. A fundamental issue here is how to generate fresh services
with minimal resources [49], and some enterprises compete without the advantages of
resources, core technologies, or market dominance. This phenomenon is examined from
a composition-based approach that highlights how ordinary enterprises with minimal
resources can create great outcomes [50]. Hence, precisely understanding local events
and producing theoretical knowledge beyond national borders is vital [51]. FIs employ
context-sensitive techniques to serve low-income consumers, and innovations that originate
at the grassroots level of developing nations typically satisfy these customers’ needs [52].
Due to the absence of transferrable expertise in developing economies, Western corpora-
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tions occasionally see home-based product creation as a feasible strategy for satisfying the
demands of low-income clients [53].

Along with established enterprises, many innovators at the grassroots level, some-
times with low education and technical skills, produce innovations using outside-the-box
thinking [54], and information transmission may occur informally at this level (Figure 1).
Therefore, these innovators provide sustainable solutions that incorporate local resources
and reuse discarded components. The FIs that emerge at the grassroots level in emerging
economies may have a big influence on society since they serve underserved clients and
promote sustainability [55,56]. Similar any other sort of invention, however, a proper
business strategy is essential for commercial success.

Creation of value )

&

Proposal of value

o Outside-the-box thinking;

e No electricity needed,;

& Affordable product;

e Product aimed for a
certain market;

* Women's mdependence;

¢ Convenlent access to

# Reduced cost for raw
materials;
e Reduced cost of

frugal products;

® | ong-lasting product.

«— | Frugal . employees;
Innovation » Basic technological
I\ \ mmovations:
\ / * Products at reduced
. costs;

» Local workforce.

=,
A1

Capture of value
® Sales’ profit

\ !
., /

Figure 1. A concept for sustainable business initiatives for FI.

2.2. Sustainable Business Development

The literature on sustainable business development has grown quantitatively over
time. Sustainability is a nebulous term [45,56] that can be used in many ways and has dif-
ferent meanings. However, we take the opinions of the scholars who consider sustainability
as a combination of the following dimensions into consideration: economic, social, and
environmental [45,57-60]. An appropriate approach to sustainable development should
balance and harmonize all of them [61]. Sustainable development refers to connecting dif-
ferent economic, social, and environmental concerns [62]. In their research, Wang et al. [63]
argue that developing sustainability should be carried out by following three dimensions:
economic (profit), social (people), and environmental (planet). Scholars have used the
triple bottom line (TBL) concept for firms to achieve sustainability and long-term economic
viability [64]. Triple bottom line and corporate sustainability were integrated and linked
to responsible consumption and production (RCP) for the first time in the research by
Wang et.al. [63]. The term TBL was adopted by Elkington in 1998 and comprised the same
three dimensions: economic (profit), social (people), and environmental (planet) [65]. Other
authors have attempted to integrate profit, people, and planet into corporate culture [66].
In sustainable business practices, the economic, social, and environmental factors are
important [67], and its performance depends on the combination of these three elements.

Innovation is a key issue [68] and a crucial element [69] of sustainability and is
considered a tool that can be used to support sustainable development [70]. However,
sustainability is generating a variety of social innovations, such as innovative technolo-
gies [71] that aim is to improve the well-being of people in society [72]. These innovative
technologies practice different types of sustainable development [71] and play an important
role in sustainability [73].

Technological innovation and community action are important factors of sustainable
development [71] that are rarely linked together. The current literature features limited re-



Sustainability 2022, 14, 1326

7 of 36

search about the impact of technological innovation on achieving sustainable development;
however, several scholars have highlighted the importance of technological innovation in
obtaining sustainability [74]. Technological innovation is a critical instrument and can be
used as a tool for achieving the economic, environmental, and social targets of sustainable
development [74] and represents a significant channel for achieving sustainable services
and products [74]. Technological innovation in high-income countries encourages investors
to use innovative technologies [75].

In 2015, to increase quality of life, the United Nations proposed a series of goals
called the sustainable development goals (SDGs) and formed of 17 goals and 169 related
targets (sub-goals) [76]. The economic, environmental, and social cons of the sustainable
development goals are also considered [77]. Researchers have highlighted that sustainable
manufacturing is necessary to meet the objectives of 12 of the SDGs, as it connected to
responsible consumption and production (RCP) [76,78,79]. The SDGs underline the need
for sustainable consumption and production [61]. FIs provide the means to achieve the
sustainable development goals by bringing different stakeholders closer to endeavours
that achieve the SDGs. The aim is to increase the integration of local communities in the
development planning process and to incorporate the three components of sustainable
development in the triple line bottom approach. (U.N, 2015). Sustainable development
is a process for growth and progression that aims to create sustainability by equilibrating
the economic, social, and ecological dimensions [80]. FI can be considered as a method
to obtain social sustainability and achieve the United Nations Sustainable Development
Goals [25].

A sustainable, innovative, and productive economy offers the appropriate methods
for all people to satisfy their basic needs without compromising the quality of life of
future generations [71]. The notion of corporate sustainability for meeting the needs of
the present without compromising the needs of future generations is a central theme in
different studies [81]. Moreover, the investigation of the association between sustainability
reporting and business financial success is a frequently discussed topic in the literature,
which has resulted in confusing empirical results over time [82].

A higher level of sustainable development is based on a reconsideration of grassroots
initiatives between community action and sustainable innovation. The grassroots approach
is a form of innovation that can be used to achieve sustainable development that creates
alternatives for sustainable development [71].

Previous researchers have highlighted the importance of business models to support
sustainable development strategies [63] that can provide value for customers [83]. A
sustainable business model (SBM) integrates a triple bottom line approach that takes the
stakeholders, the environment, and society into consideration. SBMs provide a competitive
advantage by capturing and creating new value. In some authors’ opinions, sustainable
performance refers to a source of competitive advantage [84]. A business model has
three important components: value proposition, value capture, and value creation [85].
Scholars have demonstrated that sustainable business models have certain advantages
for organizations [86]. Research on sustainable business model innovation (SBMI) began
relatively recently and is a key element of sustainability [86].

One central theme of the FI is the market environment in emerging and developing
countries [87,88]. Developing countries are increasingly seeking products that are both
good enough as well as affordable because there are customers who cannot pay for standard
services and products [89]. Many small firms from developing countries have identified
new practices to gain a competitive advantage [45], and they are developing products
and services to meet the needs underserved customers who are unable to afford existing
services and products, thereby contributing to sustainability [90]. However, research in this
domain remains limited.

Sustainable innovation is a specific notion for FI [91], but FI should be defined inde-
pendently. FI has emerged as a novel method to help low-income customers in developing
countries. Frugal products offer low-income individuals a way to accomplish their basic
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needs. FI can help underserved customers in developing countries and can play a crucial
role in sustainable development [89].

Manufacturers have been forced to adapt to sustainable supply chain management.
One practice is to obtain sustainability in supply chain management, and the practice
is to close the loop of the supply chain by integrating reverse logistics in the supply
chain. Sustainability can be described in terms of economic, environmental, and social
factors [92]. Firms need to concentrate on delivering affordable solutions to customers
while maintaining sustainability as a key element [45,93,94], and they should open up new
market segments [95]. To better describe the notion of “sustainability”, Table 2 presents
five well-defined concepts.

Table 2. Concepts of sustainability.

The five components of sustainable innovation are operational
Inigo and Albareda [96]  components, collaborative components, holistic components,
instrumental, and organizational components

Along with economic aspects, technological and environmental

Kim etal. [97] aspects trigger sustainability solutions

Sustainability refers to business success not just in financial terms but

Yong et al. 2020, p. 5 [98] also in social and environmental terms

Sustainability is a paradigm that can function as a reference point in

Kuckertz and Wagner [%9] developing solutions to face environmental and societal challenges

Dressler and Bucher [100]  Achieving sustainability means rethinking economic growth completely

2.3. Sustainable Business Development and FI

A large part of the literature on the connection between FI and sustainable business
development explores the theoretical relationship between the two concepts. From this
perspective, the first point to mention is that FI is not inherently conducive to sustainable
development. FI is mainly targeted to low-cost products for less rich consumers and should
be distinguished against sustainable innovation, which directly aims to improve social
and environmental performance. However, most authors find a positive link between FI
and sustainable development. Among the three pillars of sustainability—economic, social,
and environmental—the last one is especially considered. Since FI is characterized by
the minimization of the use of material and financial resources when preserving or even
exceeding quality standards, sustainable development can be defined as “development that
meets the needs of the present without compromising the ability of future generations to
meet their own needs”. FI contributes to sustainable development through saving resources
and decreasing waste. In more detail, the positive relationship between FI and sustainable
development is obtained through specific channels. First, since frugal products contain less
functionality, FI reduces the amount of resources and materials used [6]. Secondly, frugal
products are technologically simpler, making them easier to repair [101,102]. Thirdly, frugal
products are usually obtained by a frugal manufacturing process that has been designed to
save natural resources [102]. Fourthly, frugal products are built to last for a long time and to
avoid waste, something that is in direct opposition to the practices of planned obsolescence.
These arguments usually ensure a positive link between FI and sustainable development.

Despite this, frugal products are not inherently “greener”. FI’s focus on affordabil-
ity can impede sustainability effects [103]. Environmentally friendly solutions are often
expensive. Particularly, the extraction of raw materials for frugal products creates many
environmental problems [104]. At the same time, businesses that use FI fail to take into
consideration the recycling, reuse, and disposal of products [23]. Consequently, to be
sustainable, FIs should consider the whole value chain. Another problem could be that the
affordability of frugal products can encourage increased consumption [23,61].

Another part of the literature deals with empirical studies concerning the relationship
between FI and sustainability. Wohlfart et al. [105] explore the distinction between corpo-
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rate and grassroots FI through case studies as well as from a sustainability perspective.
Corporate FI regards the solutions implemented by large companies, while grassroots FI
starts from solutions designed by common people and small entrepreneurs. The article
examines all three pillars of sustainability, and it concludes that grassroots FI is focused
on social sustainability, while corporate FI emphasizes economic sustainability. For both
categories, environmental sustainability is a secondary motivation [105]. Hossain et al. [89]
also examine the empirical relationship between grassroots FI and the three pillars of
sustainability through case studies. The main conclusion that can be drawn from the
three case studies is that FI plays a greater role in the social and economic aspects but
that the environmental aspect is also present. FI can be profitable without sacrificing
environmental sustainability.

Knorriga et al. [106] also stress that the environmental sustainability of Fls is a matter
of empirical research but not an obvious result. Many solutions that can be considered Fls
are not, such as the “cheap batteries or solar cells produced in Asia and sold in rural Africa”,
and do not really satisfy the conditions of sustainability. Hyvérinen et al. [104] examine the
pitfalls of FI through a case study on the water treatment solution in Tanzania. The authors
stress that the purpose of providing cheap production is not always compatible with
sustainable development. They also show that the whole value chain should be examined
to assess the sustainability level of an FI. Focused on the social pillar of sustainability, a
framework was built to assess the social sustainability performance of a product or service.
This framework contains four factors: (1) the frugal characteristics; (2) social value and
social impact; (3) the most significant stakeholders; and (4) the most significant social
assessment areas. Levidnen et al. [107] examines four cases of FI from a sustainability
perspective by considering the social, economic, and environmental perspectives. The main
result was that the analysed FIs were more sustainable than previous solutions but that
there are also some important challenges that need to be addressed [107].

The relationship between sustainable development and FI is an emerging field of
research development, and some authors have linked the two concepts to responsible
consumption and production [81]. However, FI contributes to sustainable development in
both emerging and advanced economies [91].

According to some authors, FI can be a tool [61] and may have significant potential for
sustainable development because they elements of sustainability out of necessity [45]. FI
is also a catalyst for sustainable development [23]. FI contributes to sustainable develop-
ment by serving underserved customers with affordable products [45]. FI represents the
interaction between constraints, performance, and innovation [108]. According to other
researchers, FI is a special kind of environmental innovation [102]. Resource-constrained
innovations create new low-cost segments of existing markets [109], and FIs create new
markets and contribute to sustainability [45].

FI increases the sustainability of the economy because it saves raw materials, some
physical resources, and inputs. A frugal product is more reliable and has fewer components
and a minimalistic design [110]. The sustainable character of frugal products is also
enhanced by the fact that local products are used [111]. At the same time, some products
that are the result of frugal innovation are environmentally friendly [111]. Organizations
use bricolage in order to recombine available resources to deliver greater value [112].

On the other hand, some authors consider that being sustainable is not the main
priority of FI [102]. Other findings show that frugality may not involve sustainability [109].

Some studies, however, do indicate that cost and sustainability should be consid-
ered together when creating frugal products. Frugality is a formative conception that
incorporates the following dimensions: simplicity, sustainability, basic quality, and cost of
consumption [111]. Other authors consider that a frugal product embraces four characteris-
tics: local, proximity, global diffusion, and distance. Physical proximity to the target market
is important for FI [113-115].

Because of its emphasis on the frugal utilization of resources, the inclusion of low-
income actors, and its nature of gathering participants, FI may be promising for sustainable
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development approaches. Baud [116] expands on the work of Knorringa et al. [106] and
argues that for FI to support more inclusive development processes, three conditions need
to be achieved: First, enterprises should market inexpensive frugal goods and services.

Second, low-income entities should be involved in value chain activities. Third, natural
resources should be utilized in a thrifty way. Cunha et al. [33] suggest that FI presents an
essential significance when it comes to establishing a future in which enterprises confront
greater societal demands to incorporate sustainability in their operations and to learn how
to accomplish more with less.

Despite the theoretical similarities between sustainable development and FI offered by
experts, this area has not been investigated in depth. Although various scholars do stress
the possible ties between the two concepts, the arguments revolve around the same themes,
notably the decreased utilization of resources over the full product life cycle, inexpensive
basic products/services, and the involvement of low-income actors. However, sustainable
development is a comprehensive notion with various aspects and interrelationships. Thus,
a holistic approach is essential.

Several academics have previously pointed out the possible contributions of FI to
different elements of sustainability. FIs may contribute to sustainable development by sup-
plying developing communities with the increased decision to acquire products that fit their
demands, limiting the usage of natural resources and generating inclusive economic growth
through the participation of the community in the value chain [106,113]. Simultaneously,
FIs provide profit potential to enterprises—satisfying the profit motive, which—while not
the only motivator for a corporation to participate in sustainable activities—is nevertheless
a significant one [117-119]. However, recent empirical evidence has revealed that FIs are
not intrinsically sustainable [61]. The supply of affordable goods and services does not
address the structural foundations of poverty [120]. Similarly, decreasing resource utiliza-
tion may not immediately result in environmental preservation. Sustainable development
is seen as socially inclusive, and environmentally friendly economic growth is an elabo-
rate, multidimensional task that requires interventions at many levels and from diverse
stakeholders [121].

Because FI and business sustainability are two major concepts in academic research,
Table 3 presents 20 previous articles that have been analysed in a specific manner. Fur-
thermore, the table presents 20 of the most cited articles on FI and business sustainability
published between 2020 and 2021.

Analysing Table 3, numerous and diverse research methods that have been used by
scholars can be observed in the research published during the years 2020 and 2021. Because
the notion of “frugal innovation” is a vast concept and how it is applied is different in
different industries, there are several research methods that have been used by authors to
better demonstrate the advantages of this method. One strength of this analysis is that the
authors show that frugal innovation is emerging from numerous sources, and it is analyzed
from different levels, perspectives, and units. On the other hand, the weakness of this
analysis is that no unitary approach emerges from the above research on the articles. This
shows how complex the approach to frugal innovation is.

The following are the most commonly used research methods: analysing the strate-
gic knowledge transfer strategies, interviews conducted with the university employees,
developing frameworks for the dimensions of cost-effective innovation enablers in SMEs,
investigating the impact of the entrepreneurial ecosystem, building a criteria-based evalua-
tion approach, etc.
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Table 3. Previous literature analysis.

Year Subject Area Author Purpose Methodology/Sample Findings
Putting circular strategies at the heart of . .1
2020 Business Kristoffersen, E; Blomsma, F;  manufacturing companies ambitions to Based on three iterative phases Ptf(c;seoll‘.tittieo;h?tlg tﬁsstfg;gs ‘xflliige?ﬁ;:taiﬁle or
Mikalef, P; Li, JY [122] contribute to the UN’s 12th Sustainable p propo &
Development Goal. lowering structural waste.
. . . . . . The CE sectors of SME activity (take, make, distribute,
BuS}ness, . Dey, PK; Malesios, C; De, D; Techniques, resources, and competencies for 130 randomly selected SMEs within use, and recover) are related to economic performance,
2020 environmental studies; Budhwar, P; Chowdhury, S; d P Y P
management ’ Cheffi V\/’ [l, 23] T attaining sustainability in all CE fields of action the Midlands of the United Kingdom  but only take and use are relevant to environmental
& R and social performance.
Downsizing has been shown to have a
Business; development  Ritter-Hayashi, D; Knoben, J; detr1m?ntal effect on 1nn'ovat10n in 1ndustrla.1h.zed A study across nine developing ' Downm'zmg has a damaging effec"c on process
2020 studies: management Vermeulen, PAM [124] countries. However, the influence of downsizing countries in Africa and South Asia; innovation. However, labour flexibility enables
/ g ’ on innovation remains unknown in emerging follow-up survey for 2912 firms. businesses to remain inventive despite downsizing.
countries.
Informahon science FlS?hEI‘, B; Guerrero, M; Analys.e s the strategic knowledge t.rax?sfer. . 14 interviews conducted at the The complex dynamics of frugal discoveries spawned
2021 and library science; Guimon, J; strategies used by an entrepreneurial institution University of Campinas (Unicamp) by university—industrv collaboration
management Schaeffer, PR [125] to generate Fls in a developing country. y P P y 4 Y ’
The most important FI enablers are world-class
. . Present a framework for the dimensions of 200 en}ployees and managers of design, human aspect, marketing, support,
. Niroumand, M; Shahin, A; L . . SMEs in the home appliance knowledge, social aspect, prototyping, cultural aspect,
2020 Business R cost-effective innovation enablers in small and L. X M .
Naghsh, A; Peikari, HR [126] medium-sized businesses (SMES) manufacturing industry of Isfahan environmental aspect, distinct brand creation, core
: province functions focus, local R&D, cost-cutting business
model, and low-cost production.
A model of the factors of FI and informal
Igwe, PA; Odunukan, K; Investigate the impact of the entrepreneurial 20 business owners in Nigeria and entrepre.n eurial ecosystem, which includes .
. R . . formal/informal norms, market access, and family as
2020 Business Rahman, M; Rugara, DG; ecosystem and institutional context on the two focus groups meeting with 5 and crucial elements that serve as a method of successful
Ochinanwata, C [127] development of FI and informal entrepreneurship 7 business associations leaders. . . .
information flows, networking, money, and
resource sharing.
. . A case study analysis approach was used to . . . . In local R&D projects, continuing innovation develops
2020 Management giﬁz‘ggi’ IS\IthI;]m’ A evaluate this shift and the process of creation of ?{gg g’:e;{fswnh leading and provides insights into the production of
! these innovations. P cost-effective products.
Borchardt, M; Pereira, G; Throu.g.h the 'theor.encal len§ of dynamic . . This study shows that firms migrating to low- and
. . capacities, this article examines the elements that 25 MSEs at the BOP in Brazil, all of . . K .
2020 Business Ferreira, AR; Soares, M; £ . . R . . middle-income consumers possess dynamic skills,
- drive FI in micro- and SMEs at the base of the which were in the food industry. R - -
Sousa, J; Battaglia, D [129] pyramid (BOP) which influence their financial management methods.
. ) . . Build a criteria-based evaluation approach to . . The success and/or failure of Fls as well as the
2020 Business; management Winkler, T; Ulz, A; Knobl, W; better understand FIs and the reasons for their Three case studies are analysed with concept of Fl itself are heavily influenced by the

Lercher, H [130]

success or failure in developed markets

the adapted evaluation model

market in which they are launched.
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Table 3. Cont.

Year Subject Area Author Purpose Methodology/Sample Findings
Engineering,
multidisciplinary; Wimschneider, C; Agarwal, The study examines FI and its acceptance . . . Cost-effectiveness and ease of use are the two primary
2020 management; . . Research on six Brazilian companies.
operations research; N; Brem, A [131] in Brazil. elements of FL.
management science
Sustainability; Two typologies were developed: pre-tagging and
RFID;CLSC post-tagging regarding the deployment of RFID in
(closed-loop supply A literature review is based on three ~ CLSC/RL along with the categorization of products as
) . Develop a typology and to propose the . - . : . o
chains); Usama, M; Ramish, A - : theories related to the configuration single-piece and multi-piece products.
2020 L. framework to define RFID in the CLSC/RL by . ”
RL (reverse logistics); [92] catesorizing the products based on REID of RFID in the CLSC/reverse The fourth typology proposed was “End-to-end
CLSCs/RL (loop 8 gthep innovation and observations supply chain tracking”
supply chains or Additionally, a framework for configuring RFID in
reverse logistics) reverse logistics was also proposed.
A frugal thesaurus was developed by combining pairs
of categories, and managers may use this Ipethod to
inventioneand mnovation | Literatrereview (based onalange (L R e pocess and
FI; frugal patgnt; . . . and to understand that frugal inventions can be spectrum of literature). Semantic used medical engineering technology as a promising
2020 patent search; Altgilbers, N; Walter, L; patented (based on extensive engineering work analysis on the role of frugal text-bed). Theoretical implications and the
text-mining; semantic Moehrle, MG [95] . . . attributes to qualify a frugal Lo
atent analvsis with novel technical solutions). invention candidate as a frugal transferability of the process model to other
p ¥ The third goal was to deliver a multitude of atent & technological fields as a managerial implication. They
frugal patents. P ’ proposed a four-step process model based on frugal
attributes: operationalisation, patent search, patent
processing, assessment
Qualitative research based on FI should maintain a priority on balancing economic,
2020 Inclusive growth; Kroll, H; Gabriel, M [91] Demonstrate how Fls may be applicable in 40 phone interviews social, and environmental sustainability.
cost FI; T ’ European economies P FI should be explored by European countries that are
with stakeholders . ; .
facing issues with market responsiveness.
FI; bricolage capability; Data were collected from a survey
o ot oo, Lo, P denty i comparies fom amerging mrkts 3PP 0215 empanies B, g caply s pstve impactonite |
2020 4 Oliveira, MD; Rossetto, DE; could develop Fls that depend on 0

of crisis; innovation
strategy;
emerging markets

Bernardes, RC [132]

bricolage capability.

equation modelling technique, and
the hypotheses were tested
statistically.

resource scarcity, bricolage could be seen as a key
managerial capability for the development of FI.
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Table 3. Cont.

Year Subject Area Author Purpose Methodology/Sample Findings
Case studies: Germany from an
economic and social point of view; the
Corona crisis, frugalit glfoﬁ\%gf; fagrelj:rzise\(:/};}iecs g?gif;e They contextualized the impact of the corona crisis on
40, circular e,c onc;gm .y Herstatt. C: Tiwari, R Investigate how Fls can contribute to better driver for fr}L Ali aI; d describes the the economic and societal choices of people and in the
2020 - v T ! manage the after-effects of the gality RO field of innovation management. They propose a
FI; affordable green [133] g . acceptance for voluntary simplicity to 1 th h . nff 1
COVID-19 pandemic. . . . model that can be characterized as “affordable
excellence conduct frugality by choice. It is reen excellence”
analysed the blue movement from the & ’
Netherlands and the transition to
“Frugality 4.0”.
Ec.o-mr}ovatlon . Contribute to the literature on FI by An analytical sFudy of frggahty asa . . . .
FI; environment; conceptualizing FI as a new technological new technological paradigm and the They define FI rigorously as a technological paradigm,
2020 technological Le Bas, C [102] aradiem and considering FI as an environmental implications of FI: FI and they show how FI can contribute to
paradigm; Enviroﬁmental innova tior% and sustainability, FI and sustainable performance
sustainability ’ circular economy.
t['h1s st‘ud}f is the flrs‘t le‘lrge-sc;?le emp 1r}cal - The firm-level resource constraints have a strong effect
investigation of FI aiming to find that firms that A quantitative method was used that he fi . dbv fi ful
FI; resource Ploeg, M; Knoben, J; experience a high level of resource constraints are ~ was based on surveys and data grel;l \?vigln;z.sill;zeucsgnstéigg s as a useful strategy to
2020 constraints; resource Vermeulen, P; van Beers, C more probable to produce FI. Another purpose samples from 32,897 firms from 36 . . .
- ) . - . . . Another finding was that the interaction between
efficiency [134] was to demonstrate that firms from a highly countries across Africa, Latin i . . -
. . . . irm-level and firm-environment performance is a
resource-constrained external environment America, and Asia. " .
produce FL critical driver.
Responsible research; L
frugal; grassroots; . Find common aspects between responsible Based on a qualitative method that . o
. ) - Bhaduri, S; Talat, N . . . analyses how some of the elements of ~ One important finding was that Fls tend to be
2020 innovations; research and innovation (RRI) and the pro-social . . . . .
. [135] N . . RRI are inherent in the FIs by problem-solving, practical, and user-driven
vulnerable; sustainable motivations that promote inclusive development.
the vulnerable.
development
This study is based on a multi-case The ﬁndmgs show that Fl is a dlsruptwfz innovation to
FL; h . its respective target market, and they significantly
resource-constrained study approach (cross-industry and influenced or changed the market.
2020 innovation: emerein Neumann, L; Winterhalter, S;  The study aims to analyse the consequences and cross-national), analysing 237 Fls cases Another findine shows that FI is placed on activities
! sng Gassmann, O [88] implications of the market choice of the FL. evaluated using Atlas TI software. Data & St placed on ac
markets; developing . from the value chain and the main objective is cost
were collected from 57 semi-structured . a1
markets . . savings and the affordability of the product or
interviews. ;
the service.
The paper (one of the first that links FI and The study conducts a review based
. . . ' ' . leapfroggmg mnoyatlon) and focuses on problems on the EI angl leapfrogging Firms and developing countries should take into
FL; leapfrogging Lim, C; Lee, JH; Sonthikorn, and investment dilemmas caused by the low innovation literature and develops a R R .
2020 account alternative innovation approaches, but this

innovation; Industry 4.

P; Vongbunyong, S [136]

affordability market, the stakeholder’s problem,
and the low capability of firms in responding to
the industry 4.0 challenge.

framework for solving the problems
in responding to the Industry 4.0
challenge in Thailand

requires serious experimentation.
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3. Materials and Methods

The relevance of scientific publications has dramatically shifted in recent decades.
Some of the key decisions in economic and political growth priorities, policy initiatives,
funding allocation, partnership prospects, university staff hiring, etc., are presently sup-
ported by scientific production assessment. Research quality measured as the impact of
a publication became an essential factor. The significance of a publication as a metric for
research quality has become an important prerequisite [33].

Bibliometrics constitutes the branch of scientometrics that uses mathematical and
statistical methods in order to assess the production of scientific publications. Bibliometric
indicators are metrics that provide information on the performance of scientific activity
in many of its expressions. The development of bibliometric analysis as a key scientific
endeavour has increased rapidly in recent years, and bibliometrics has been widely used in
a variety of study areas: agriculture [137-139], business [140,141], computer science [142],
economics [143,144], geography [145], mathematics [146], tourism [147], and many others.

Bibliometric analysis is a critical component of moving a study area forward since
it provides a comprehensive audit trail for sharing and legitimizing current research as
well as laying the path for new studies to arise [148]. Bibliometric analysis investigates the
formal attributes of fields of knowledge by using mathematical and statistical techniques
by examining the networks established around the most representative keywords as well
as the manner in which citations, scholars, affiliations, counties, and publications indicate
the importance of specific topics in the field of research [79,149].

The objective of the present research is to evaluate how FI relates to business sustain-
ability through the means of bibliometric analysis. Accordingly, this article aims to provide
a critical overview of previous studies and to identify the trends and patterns in FI research,
highlighting the most relevant related concepts and study gaps.

Thus, a bibliometric analysis is employed to address the aforementioned objective.
The results reveal the structure, development, and main trends and implications of the FI
and business sustainability research field by methodically identifying and assessing the
scientific production, main contributions to the field, and major future research directions.

A protocol is essential for bibliometric analysis because it promotes meticulous plan-
ning, consistency in execution, and transparency that allows for study replication. In
other words, a protocol allows researchers to foresee issues, eliminate arbitrary decisions,
increase responsibility, and maintain study integrity [150]. The literature presents a series
of protocols and research frameworks that can be applied in bibliometric analysis: PRISMA-
P [151], bibliometric protocol [152], bibliometric analysis toolbox [153], and research design
of bibliometric analysis [154-157]. This research is based on the bibliometric protocol in
Figure 2, which was developed after synthesizing the information from the mentioned
sources and adapting the identified frames to the objectives of the study.

The planning of the review process, which begins with the formulation of research
questions and the collection of data for analysis, represents the first phase in the biblio-
metric procedure. Clarivate’s Web of Science (WoS) database was selected to retrieve the
documents for the bibliometric analysis due to the fact that it is considered the oldest [33],
most frequently used, and most reliable database of academic papers and citations in the
world [158]. In addition, WoS is the first bibliographic database, founded in the 1960s, and
is considered the “gold standard” for bibliometric analysis [137] compared to other more
recent databases such as Scopus or Google Scholar, both of which were launched in 2004.

Several keyword combinations related to FI and business sustainability were applied in
the WoS database (Table 4) depending on major possible variants of the term frugal related
to innovation as identified in the literature and as presented in the previous section of the
article. The search was performed on 6 December 2021, and, after removing duplicates,
2072 documents were selected on which to perform the analysis. No restrictions on the
year of publication or language were applied because this research seeks to investigate
the evolution of the concept of FI concerning business sustainability over time, and the



Sustainability 2022, 14, 1326 15 of 36

imposition of such restrictions would affect the final results. Therefore, all 2072 publications
identified in WoS between 1976 and 2021 were selected.

Phase 1. Planning the Review ) Phase 2. Conducting the Review Phase 3. Presenting the
Process Process Research Results

Formulating the Research Questions Descriptive Statistics Analysing the Final Results

- Annual scientific production
- Subject area distribution

Developing the Research Protocol - T}.Ipe.of SFlentlflC .pI‘O('i%ICl‘IOIl . - Stating the Final Insights of
- Distribution of scientific production: prolific the Research
authors, regions, research entities, funding
agencies, journals.
Data Collection 8 J
eDatabase: WoS Performance Analysis

eTimeline: 1976 — 2021
eExtraction date: 06 December 2021
ePublication dataset: n = 2072

eCitation analysis

Science Mapping

- Conceptual structure: Co-word analysis
- Intellectual structure: Co-citation analysis
- Social structure: Co-author analysis.

Figure 2. Research protocol.

Table 4. Keywords search results (6 December 2021).

Combination of Words Research Results

Frugal OR frugal innovation AND business sustainability 1927

Reverse innovation AND business sustainability 147
Frugal engineering AND business sustainability 14
Jugaad AND business sustainability 4
Exnovation AND business sustainability 2
Constraint-based innovation AND business sustainability 2
Blowback innovation AND business sustainability 0

Total (after removing duplicates) 2072

The second phase in the bibliometric procedure represents the actual conducting of
the review process, which includes the following techniques:

1. Descriptive Statistics—This trend analysis of scientific knowledge dissemination is
performed to examine the evolution of annual scientific production, the distribution
of documents based on document type, subject areas, prominent authors, countries of
publication, research entities, and funding agencies.

2. Performance analysis—Used to investigate the evolution of the scientific production
of the citations recorded for these documents in the period analysed.

3. Science mapping:

e  Conceptual structure: Co-word analysis—Performed in order to identify often co-
occurring authors and index terms related to the study issue under consideration.
Examining the theme evolution over time to detect developing and saturated
issues is required [152].

e Intellectual structure: Co-citation analysis—Performed to determine common
themes in publications and to group documents into specific topics based on
their conceptual structure. It serves as the foundation for the semantic clustering
of documents in the same domain that are comparable [152,159].

e  Social structure: Co-author analysis—Depicts the number of publications for
certain variables and how they are related to one another, and bibliographic
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coupling exists when papers cite the same document. Such a method is applicable
to institutions and also countries.

Science mapping was conducted using VOSviewer (version 1.6.17, Leiden University,
Leiden, The Netherlands). VOSviewer is a software program that can be used to generate
and display bibliometric networks based on co-citation, bibliographic coupling, or co-
authorship links [160]. It also includes text mining functionality for creating co-occurrence
networks of relevant terms collected from a collection of scientific literature [161]. The
total link strength indicates the number of publications where two indicators (keywords,
authors, citations, etc.) appear together.

The third phase in the bibliometric protocol is performed during phase two and refers
to the presentation of the results obtained following the use of the techniques presented
above. This is complemented by an in-depth content analysis and synthesis of the most
prolific research papers in terms of citations. Finally, thematic areas and future research
directions are identified and presented.

4. Results
4.1. Descriptive Statistics and Trend Analysis of Scientific Knowledge Dissemination

The following section of the paper presents the major characteristics of scientific
production and an evaluation of the number of publications and citations, percentages
of variance throughout intervals, the most published WoS categories, the main research
domains, regional distribution of scientific production, the most prolific research agencies
and funding institutes, and, finally, the total number of journals in which articles on the
research topic under consideration are published.

4.1.1. Annual Scientific Production

Research intensified in the analysed field starting in 1996, which represents the period
in which the number of citations for the published works also started to increase (Table 5).
It is observed that in the last six years analysed, 2016-2022, the researchers’ concerns
regarding the relationship between FI and business sustainability were very high, and
the number of citations tripled compared to the previous period, 2011-2015. For 2022, an
early access publication that had already been indexed in WoS was identified, and this was
included in the calculations and analyses performed, but to facilitate the information flow,
the period 1976-2021 will be taken as a reference for the following analysis.

Table 5. WOS publication years.

. e Average
Years Articles Citations Citations/Article
20162022 * 1143 15,359 13.44
2011-2015 457 5070 11.09
20062010 254 2355 9.27
2001-2005 102 682 6.69
1996-2000 69 260 3.77
1991-1995 29 48 1.66
1983-1990 8 16 2.00
1976-1980 10 0 0.00

Source: own elaboration * An article has already been published through the early access system in 2022, and in
1981 and 1982, no publications on the analysed topic were registered.

According to the data, research on FI linked to business sustainability showed a
positive trend throughout the entire analysed period (1976-2021, with one article already
published for 2022), with a considerable increase starting in the year 2000 and then another
important leap in 2015. From this date, the number of publications has experienced slight
fluctuations, as seen in Figure 3. However, there has been a substantial increase in the
publication number in the last five years compared to at the beginning of the analysed
timeframe or even in the period of 2000-2010. This is also justified by the growing number
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of products included in the FI category that have been launched on the market in the
last decade, which are based on previous research and studies. A total of 4841 authors
contributed to this research theme with at least one document.
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Figure 3. Evolution of the number of publications and exponential variation between periods.

4.1.2. Subject Area Distribution

FI can be applied in almost all fields; therefore, theoretical and practical research has
been recorded over time in various categories in WoS. After processing the data, a total of
127 WoS categories were obtained, which cover the sample of 2072 documents. To facilitate
the completion of this indicator and to highlight the most prolific categories in terms of
scientific production, Table 6 presents the 10 main WoS categories with the most published
articles on FI and business sustainability. Thus, most documents were published in the
categories “Business Economics” (n = 427), “Psychology” (n = 359), “Engineering” (n = 350),
and “Computer Science” (n = 270), which make up 67.85% of the total scientific production
related to FI and business sustainability. It is necessary to mention that the same document
might be classified in more than one category, potentially biasing the partial and total data.

Table 6. WOS most published categories.

Rank WOS Categories Number Percentage of 2072
1 Business Economics 427 20.61
2 Psychology 359 17.32
3 Engineering 350 16.89
4 Computer Science 270 13.03
5 Science Technology Other Topics 167 8.06
6 Environmental Sciences Ecology 150 7.24
7 Social Sciences Other Topics 70 3.38
8 Telecommunications 67 3.23
9 Health Care Sciences Services 59 2.85

10 Public Environmental Occupational Health 55 2.65

When studying the main research domains in which scientific production can be
included, six main categories were determined, as shown in Table 7. Most of the papers
published in WoS referring to FI and business sustainability focus on “Science Technology”:
60.9% (n = 1262), “Social Sciences”: 44.64% (n = 925), “Technology”: 31.71% (n = 657),
and “Life Sciences Biomedicine”: 25.77% (n = 534). Fewer publications were included in
research domains such as “Physical Sciences”: 7.77% (n = 161) and “Art Humanities”: 4.1%
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(n = 85). Additionally, in this situation, it is necessary to mention that the same document
might be classified in more than one category, potentially influencing partial and total
data. The conclusion arising from this is that the topic of FI has been researched in various
fields of activity, but mainly in science and technology, which is consistent with the main
definition of the concept, namely the development and implementation of ways to reduce
the complexity and cost of a product and its manufacture.

Table 7. Research domains of the publications.

Rank Research Domains Nurr.lbe.r of Percentage of 2072
Publications
1 Science Technology 1262 60.9
2 Social Sciences 925 44.64
3 Technology 657 31.71
4 Life Sciences Biomedicine 534 25.77
5 Physical Sciences 161 7.77
6 Arts Humanities 85 4.1

4.1.3. Type of Scientific Production

Regarding the type of scientific production, following the analysis of the 2072 doc-
uments published between 1976 and 2021, it was found that most of them were articles
(69.93%) or proceedings papers (18.34%). The results are shown in Figure 4. This can be
justified by the fact that WoS mainly indexes articles and papers presented at conferences,
some of which are printed in the form of book chapters, and fewer books [33]. Additionally,
the editorial materials mostly include calls for papers for journal special issues dedicated to
FI or business sustainability, which reveals the increased interest in research in this field.

Others
Editorial Materials (4.97%) (1.79)
Book Chapters ’
(4.97%)
Proceedings Papers
(18.34%)

Articles
(69.93%)

Figure 4. Documents by type.

4.1.4. Author Productivity

According to the information analysed from WoS, 4841 authors published at least one
paper on the documented topic, and Table 8 shows the 10 most productive researchers
in the field of FI and business sustainability knowledge between 1976 and 2021. It is
worth noting that all of the authors with the highest scientific production in this field
are of European origin. There are seven German authors, one author from the UK, one
from Spain, and one from Switzerland who published more than 16 papers on FI and
business sustainability and are considered prolific authors. The h-index included in the
table was calculated by summing the “h” number of publications with the “h” number of
citations. The most productive author is Gigerenzer Gerd, affiliated to Max Planck Institute
for Human Development (MPIHD) in Germany, with 45 publications, followed by Bhatti
Yasser Ahmad, affiliated to the Said Business School, Oxford, UK, with 22 publications,
and Broder Arndt, from Universitit Mannheim, Germany, who also has 22 publications.
These authors are prominent scholars in the field of FI and business sustainability research,
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delivering cutting-edge research publications that significantly advance the understanding
of researchers and practitioners.

Table 8. Top 10 Prolific Authors.

Rank Author P % Affiliation Country H-Index
1 Gigerenzer, Gerd 45 217 MPIHD Germany 119
2 Bhatti, Yasser Ahmad 22 1.06 Said Business School, Oxford UK 15
3 Broder, Arndt 22 1.06 Universitit Mannheim Germany 35
4 Herstatt, Cornelius 21 1.01 Technische Universitit Hamburg Germany 53
5 Pachur, Thorsten 21 1.01 MPIHD Germany 35
6 Garcia-Retamero, Rocio 20 0.96 University of Granada Spain N/A
7 Hilbig, Benajamin E. 20 0.96 University of Koblenz-Landau Germany 45
8 Glockner, Andreas 17 0.82 University of Cologne Germany 40
9 Hoffrage, Ulrich 16 0.77 University of Lausanne Switzerland 39

10 Pohl, Riidiger F. 16 0.77 Universitdt Mannheim Germany N/A

P = number of publications; % = percentage of 2072.

4.1.5. Regional Distribution of Scientific Production

Table 9 presents the most prominent countries/regions ranked by documents and
citations. The main countries that generated the highest scientific output related to FI and
business sustainability are the USA (n = 589, 28.43% of the total), Germany (n = 375, 18.10%
of the total), England (n = 222, 10.71% of the total), India (n = 190, 9.17% of the total), China
(n =109, 5.26% of the total), and France (1 = 108, 5.21% of the total). It should be noted that
the first three states provide more than 50% of the total scientific output on the analysed
topic, and 87 of the 2072 documents included in the analysed sample do not contain data
in this field. Regarding the number of citations, the most prominent states are Germany
(n =12,022), the USA (n = 11,371), and England (n = 4265).

Table 9. WOS—country/region of publication.

Rank Cb(;ugtorz’f;feg;?: Documents % of 2072 Rank C%I;n(t:?t,ft{izil son Citations ’l"é)ttin[;tr;lk
1 USA 589 28.43 1 Germany 12,022 5111
2 Germany 375 18.10 2 USA 11,371 3488
3 England 222 10.71 3 England 4265 2202
4 India 190 9.17 4 Switzerland 3308 2737
5 China 109 5.26 5 Canada 1528 749
6 France 108 5.21 6 Australia 1506 878
7 Canada 95 4.59 7 India 1263 482
8 Switzerland 90 4.34 8 Spain 1248 999
9 Netherlands 84 4.05 9 Finland 1210 443
10 Australia 83 4.01 10 Netherlands 1064 692

Source: synthesis of authors based on information from WoS and data processing in VOSviewer.

4.1.6. Research Entities and Funding Agencies

The amount and quality of the innovations created by global organizations from
emerging markets are increasing. In emerging economies, Fls have generated vast demand.
FI encourages firms to respond to resource restrictions, whether economic, material or
institutional, by transforming these limits into new business models, making alternative
solutions available. Research and development are important components in the FI process.
Therefore, the countries whose research centres invest in this field of interest have good
results in the development of low-cost, simple, and sustainable products that offer basic
quality that are subsequently produced and marketed either in the country where they
were developed or in emerging economies. Table 10 shows the top 10 research entities with
at least 20 affiliated authors. Most of the research entities included in the ranking presented
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come from Germany (three research entities) and the UK and Switzerland (two research
entities each). Entities from the USA, India, and France are also included.

Table 10. Top 10 research entities with at least 20 affiliated authors.

Rank Research Entity Country Number 2/((’););
1 Max Planck Society Germany 159 7.67
2 University of California System USA 52 251
3 Indian Institute of Technology System IIT System India 48 2.32
4 University of Mannheim Germany 42 2.03
5 University of London UK 41 1.98
6 Centre National de la Recherche Scientifique France 39 1.88
7 University of Basel Switzerland 28 1.35
8 Hamburg University of Technology Germany 27 13
9 University of Lausanne Switzerland 27 13
10 University of Oxford UK 24 1.16

The most prolific research entities in terms of the number of publications are the Max
Planck Society of Germany, an affiliation with 159 papers published (7.674% of the total
sample), The University of California System in the USA, with 52 published papers (2.51%),
and the Indian Institute of Technology System IIT System in India, with 48 published
papers (2.31%). It is important to note that 88 records (4.247%) do not contain data in the
field that was being analysed.

Funding is very important in the research and development process, so the allocation
of funds to the FI development process is an advantage for agencies and countries that
financially stimulate this field. Table 11 presents the most productive funding agencies,
who have at least 10 affiliated authors in terms of a number of published research related to
FI and business sustainability. The most productive funding agencies come from the USA
and UK. The ranking also includes a funding agency from the EU, China, Germany, Canada,
and India. Although 1401 records (67.616%) do not contain data in the analysed field, the
most productive funding agencies in terms of the number of papers published are the US
National Science Foundation with 58 publications (2.8%), The European Commission from
the EU with 44 publications (2.12%), and the National Natural Science Foundation of China
with 42 publications (2.02%).

Table 11. Funding agencies with at least 10 affiliated authors.

Rank Funding Agencies Country  Number % of 2072
1 National Science Foundation USA 58 2.8
2 European Commission EU 44 212
3 National Natural Science Foundation of China China 42 2.02
4 United States. Department of Health USA 40 1.93

Human Services
5 National Institutes of Health USA 39 1.88
6 German Research Foundation Germany 33 1.59
7 UK Research Innovation UK 25 1.2
8 Naturgl Sciences and Engineering Research Canada 14 0.68
Council of Canada
9 Engineering Physical Sciences Research Council UK 12 0.58
10 Department Of Science Technology India India 11 0.53

4.1.7. Sources (Journals)

As presented in Table 9, we analysed the most prolific publication sources in terms of
the number of documents and number of citations, both journals and books that include
research on FI and business sustainability. It can be seen that the Judgment and Decision
Making journal is the leader in the number of published articles (1 = 45) on the investigated
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topic, representing 2.17% of the total sample, followed by the journal Sustainability journal
with 1.5% (n = 31) and the Journal of Behavioral Decision Making with 1.3% of the sample
(n =27). It should be noted that there was found no journal dedicated exclusively to this
topic, with most journals only having one or two articles that address this topic. As per our
analysis, we found a total of 1480 sources, mostly conference proceedings, of which only
65 have more than 5 papers published on the investigated research topic. There is a need
for dedicated publications that can stimulate researchers to publish results at a faster pace
and that can attract funding for this research niche.

Table 12 also indicates the discrepancy between the most prominent publication
sources in terms of the number of documents and the number of citations. The most
cited journal for documents related to the investigated topic is Psychological Review, with
3681 citations and a total link strength of 524, as calculated in VOSViewer. This is followed
by the journal Judgment and Decision Making, which comprises 1090 citations and a total
link strength of 654, and the Journal of Experimental Psychology Learning, which contains
1073 citations and a total link strength of 499. There is a preponderance of citations in
journals that focus on the psychological component and consumer behaviour, and this is to
the detriment of citations in journals in the business, technology, or science categories.

Table 12. Most prominent sources by the number of documents and citations.

R Source by Documents D Y% R Source by Citations C TLS
1 Judgment and Decision Making 45 2.17 1 Psychological Review 3681 524
2 Sustainability 31 15 2 Judgment and Decision Making 1090 654
3 Journal of Behavioral Decision Making 27 13 3 J ournal'of Experimental Psych'o?ogy 1073 499
Learning Memory and Cognition
4 India Studies in Business and Economics 25 1.21 4 Bioinformatics 992 0
5 Globalization and Health 24 1.16 5 Journal of Behavioral Decision Making 899 483
6 Journal of Cleaner Production 20 0.97 6 Psychonomic Bulletin & Review 625 325
7 J ournul.of Experimental Psych'o?ogy 18 0.87 7 Research-Technology Management 461 165
Learning Memory and Cognition
8 Behavioral and Brain Sciences 16 o7y g  Organizational Behavior and Human 437 joq
Decision Processes
9 Lecture Notes in Computer Science 16 0.77 9 Journal of Cleaner Production 434 174
10 Frugal Innovation Models Means Methods 15 072 10 Globalization and Health 416 20

R =rank; D = number of documents; % = percentage of 2072; C = number of citations; TLS = total link strength.

4.2. Performance Analysis (Citation Analysis)

Figure 5 presents the annual evolution of the number of citations reported in WoS
publications on this topic, which was generated from the sample of 2072 documents. A
total of 23,790 citations has been recorded since 1985. The number of citations has risen
exponentially, which is consistent with the number of publications previously presented.
The number of citations reached a peak in 2021, with 3456 citations. As a result, both
related indicators: annual scientific production and citation analysis, reveal significant
growth in international interest and scientific production, indicating that FI and business
sustainability represent a rising line of inquiry at the start of the twenty-first century for.

4.3. Science Mapping
4.3.1. Conceptual Structure: Co-Word Analysis

The most commonly used keywords were extracted and examined to categorize the
2072 documents in the sample. The topics that appear the most frequently in the area under
study stand out as a result of this analysis. From the 2072 articles, 7785 keywords were
identified. Of these, 6207 words appeared only once, resulting in a 79.73% prevalence.
Table 13 presents the 10 most frequently utilized keywords in the analysed documents.
As expected, the most common keywords used by authors are “frugal”, with 256 occur-
rences, and “frugal innovation”, with 210 occurrences. Other very transversal concepts are
“models” (164 occurrences) and “decision-making” (143 occurrences).
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Figure 5. WOS—citation analysis.
Table 13. Occurrence of author keyword.
Rank Keyword Occurrences Total Link Strength
1 frugal 256 1159
2 frugal innovation 210 563
3 models 164 744
4 decision-making 143 813
5 heuristics 128 623
6 reverse innovation 115 353
7 information 109 588
8 emerging markets 94 398
9 judgement 90 483
10 choice 85 471

Source: authors’ elaboration based on VOSviewer analysis.

Figure 6 depicts a network visualization map based on co-occurrence terms. Full
counting was selected, and for proper visualization of the results, the minimum number of
occurrences was set at 15 keywords. The map divides the keywords into three clusters (red,
green, blue), generating 2253 links with a total link strength of 9476.

Table 14 presents the analysis of the three clusters previously identified. The best-
represented one is the red cluster, counting 49 items related to business and sustainability.
Some of the most common terms included in this cluster are “business models”, “chal-
lenges”, “frugal innovation”, “management”, “performance”, “sustainability”, “strategies”,
and “sustainable development”. The green cluster focuses on strategic thinking and brings

Y77

together, among others, the following keywords: “decision making”, “ecological ratio-
nality”, “judgement”, “models”, and “strategy selection”. Finally, the third cluster (blue)
refers to consumption behaviour. This research line uses as main keywords: “behaviour,

consumption”, “decision”, “risk”, “uncertainty”, and “values”.
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Figure 6. Network visualization map based on text data—term co-occurrence.
Table 14. Author keyword clusters.
Cluster Number of Items Research Area Main Keywords
Business models, challenges, disruptive innovation,
Cluster 1 (red) 49 items Business sustainability emerging markets, Fl, impact, knowledge,

management, performance, reverse innovation,
sustainability, strategies, sustainable development
Decision making, ecological rationality, frugal,
Cluster 2 (green) 44 items Strategic thinking heuristics, information, judgement, models, memory,
strategy selection
Behaviour, consumption, decision, risk,

Cluster 3 (blue) 11 items Consumption behaviour .
uncertainty, values

Figure 7 presents the evolution of the visualization map based on co-occurrence terms.
It can be seen that clusters 1 and 3 integrate more recent concerns of specialists in the field,
concentrating keywords that are found in publications published after 2016. Cluster 2, the
one related to strategic thinking, specifically includes keywords from publications from
2010 to 2014 that are not found in research published in the last five years. The trend
towards the analysis of business sustainability and consumer behaviour in the context of
Fls is noted.

4.3.2. Intellectual Structure: Co-Citation Analysis

When two documents cite the same document, bibliographic coupling occurs, which
might illustrate the strength of a given publication in comparison to a collection of other
publications. This method is applicable to documents, journals, authors, institutions, and
countries. It is possible to see which publications and authors are associated through
multiple citations by analysing the bibliographic coupling of contributors.

We performed a co-authorship analysis using the VOSviewer software to investigate
the most-cited researchers and to illustrate the bibliographic coupling between them as well
as the countries and institutions that they are affiliated to. Since it identifies the significant
publications in the research area, the analysis of article citations is the most extensively used
way of assessing the influence of authors, journals, and publications. Figure 8 illustrates
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Figure 8. Network visualization map based on co-citation analysis.

Based on Table 15, the most influential author, in terms of the number of citations,
is Gigerenzer Gerd (n = 7187) from the Max Planck Institute for Human Development,
Germany. The second most cited author is also of German origin: Gaissmaier Wolfgang
(n = 1595), from the University of Konstanz. Similar to the case of author productivity, the
majority of the most cited authors are from Germany (n = 8), with the other two being
affiliated with research entities from the Netherlands and USA.
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Table 15. Most cited Authors.

Rank Author C P Affiliation Country H-Index
1 Gigerenzer, Gerd 7187 45 MPIHD Germany 119
2 Gaissmaier, Wolfgang 1,595 6 University of Konstanz Germany 32
3 Brighton, Henry 790 5 Tilburg University Netherlands 24
4 Pachur, Thorsten 649 21 MPIHD Germany 35
5 Schooler, Lael J. 649 10 Syracuse University USA 32
6 Hilbig, Benajamin E. 608 20 University of Koblenz-Landau Germany 45
7 Broder, Arndt 567 17 Universitdit Mannheim Germany 35
8 Hertwig, Ralph 527 11 MPIHD Germany 71
9 Pohl, Riidiger F. 469 15 Universitat Mannheim Germany N/A

10 Gloeckner, Andreas 457 15 University of Cologne Germany 40

C = number of citations, P = number of publications.

4.3.3. Social Structure: Co-Author Analysis

Based on co-authorship analysis, Figure 9 depicts the collaboration map between the
prominent authors who have published their research on FI and business sustainability.
The colours represent the working groups, and the size of the circle reflects the number of
documents authored by each researcher. The network is decentralized, which may support
the quick growth of the study topic because there are 24 authors with a minimum of five
documents published who appear to have 6 stable international research networks among
the most productive writers, generating 57 links with a total link strength of 138.
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Figure 9. Network visualization map of the co-authorship.

Moreover, to explore the research collaboration between various countries, a country
collaboration network graph is presented in Figure 10. This aims to show the most fruitful
international collaborations. The network visualization map was generated in VOSviewer
by applying the following restrictions: the maximum number of countries per document
was set at 25, the minimum number of documents of a country was set at 5, and the
selected counting method was fully counted. Out of 96 countries, 53 met the thresholds
and were grouped in 9 clusters, creating 663 links and obtaining a total link strength of
11,703. The most highly active countries on this subject are the USA, Germany, England,
the Netherlands, and India, with major collaborations across the globe. Contributions from
Ireland, Serbia, and Hungary were found to be scanty.
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Figure 10. Network visualization map of the co-authorship countries.

Figure 11 presents the network visualization map of the co-authorship institutions,
which was developed using the VOSviewer software and illustrates the main research
entities that published documents on this issue as well as collaboration between the organi-
zations. The visualization was created using the sample of 2072 articles from this study by
applying the following restrictions: maximum number of countries per document: 25, the
minimum number of documents of an organization: 5, and full counting was selected as
the counting method. Out of 1895 organizations, 141 met the thresholds, were grouped in
15 clusters, creating 251 links and obtaining a total link strength of 380. The Max Planck
Society stands out in the WoS results as well as the University of California System and
Indian Institute of Technology System IIT System.
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5. Discussion

This bibliometric study used statistical tools to examine a substantial amount of
scientific production to determine patterns and citations and/or co-citations of business
sustainability and FI, per year, country, publisher, author, and research challenge [162].
VoSViewer software was used to construct the graphical bibliometric examination.

The current research paper explored the practical and theoretical connections among
sustainability, sustainable development, and frugality. Although there is no consensus
regarding the relationship between FI and sustainability in the literature, most papers find
a positive connection between the two concepts. The concept of sustainability is complex
and is still debated and contested [45].

One major strength of FI is that it can also provide chances for inclusive growth by
allowing local enterprises to innovate to attract a large number of prospective clients from
a microeconomic level. Another important strength would represent the fact that FI is
expected to be a key engine of industrial growth, and maybe of inclusive growth, and it
has the potential to open a previously underserved area of innovation in both developing
and mature economies.

However, a significant weakness is that innovation theories have not fully debated
whether frugal innovation is always preceded by technological newness, architectural
modifications, the establishment of new markets, or the disruption of existing enterprises.

Several key conclusions emerge from a survey of the literature on the convergence of
frugal innovation and sustainable development. Frugal innovations or local businesses
have the ability to provide low-income individuals with affordable access to key items and
services while also addressing labour market inequalities. Furthermore, frugal innovations
can help to build isolated communities in underdeveloped nations by bringing in localized,
basic, and easy-to-maintain solutions.

The current study aimed to address the topic of FI and business sustainability through
science mapping and bibliometric analysis. To reach our objective, the paper intended to
map the literature by narrowing its research topics and identifying certain patterns. For
this purpose, the article investigated the WoS database on FI and business sustainability,
generating a sample of 2072 documents published between 1976-2021. Aiming to provide
scholars with a quantified and graphic representation of the FI and business sustainability
field by covering the publications in this field, the VOSviewer software was used to perform
a science mapping of the conceptual, intellectual, and social structure.

Research on FI linked to business sustainability has shown a positive trend throughout
the years, with one considerable increase starting from 2000 and another one from 2015.
Throughout the last six-year people (2016-2021), the interest that researchers have had
regarding the relationship between FI and business sustainability was very high, and the
number of citations tripled compared to in the previous period, 2011-2015. This can be
justified by the growing number of products included in the FI category that have been
launched on the market in the last decade, a finding based on previous research and studies.
Additionally, this increase is related to the economic crisis in 2007-2008, which resulted in
countries finding solutions to develop FI at a faster pace. Both related indicators: annual
scientific production and citation analysis, reveal significant growth in international interest
and scientific production, indicating that it is a growing line of inquiry at the start of the
twenty-first century for FI and business sustainability.

FI can be applied in almost all fields; therefore, theoretical and practical research has
been recorded over time in various research areas. Most of the papers published in WoS
referring to the FI and business sustainability focus on “Science Technology”, “Social Sci-
ences”, “Technology”, and “Life Sciences Biomedicine”. The topic of FI has been researched
in various fields of activity, but mainly in science and technology, which is consistent with
the main definition of the concept, namely the development and implementation of ways
to reduce the complexity and cost of the product and its manufacture.

Most of the scientific production are articles (69.93%) or proceedings papers (18.34%).
A total of 4841 different authors published at least one paper on the documented topic. It
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was revealed that all of the authors with the highest scientific production in this field are of
European origin, namely from Germany, the UK, Spain, and Switzerland. These authors are
prominent scholars in the field of FI and business sustainability research, delivering cutting-
edge research publications that significantly advance the understanding of researchers
and practitioners. The most productive and most cited author is Gigerenzer Gerd, who is
affiliated with MPIHD in Germany.

Research and development are important components in the FI process. Therefore,
the countries whose research centres invest in this field of interest have good results in the
development of low-cost, simple, and sustainable products that offer the basic quality that
they subsequently produce and market either in the country where they were developed
or in emerging economies. The research entities with the highest number of publications
come from the USA, Germany, UK, Switzerland, India, France, and Australia. The most
prolific research entities in terms of the number of publications are the Max Planck Society
of Germany, an affiliation with 159 papers published, The University of California System
in the USA, with 52 published papers, and the Indian Institute of Technology System IIT
System of India, with 48 published papers.

Funding is very important in the research and development process, so the allocation
of funds to the FI development process is an advantage for agencies and countries that
financially stimulate this field. The most productive funding agencies in terms of the
number of published research come from the USA, UK, the EU, China, and Germany.

Regarding the most prolific publication sources, we found a total of 1480 sources,
mostly conference proceedings, of which only 65 have more than 5 papers published on the
investigated research topic. Additionally, there is no journal that is dedicated exclusively to
this topic, with most journals having only one or two articles that address this topic. There
is a need for dedicated publications that can stimulate researchers to publish the results at
a faster pace and that can attract funding for this research niche.

The most commonly used keywords used by authors can be grouped into three clusters
(Cluster 1—business sustainability; Cluster 2—strategic thinking; Cluster 3—consumption
behaviour). It was revealed that clusters 1 and 3 integrate more recent concerns, concentrat-
ing on keywords that were found in publications published after 2016. Cluster 2 specifically
includes keywords from publications from 2010 to 2014, which are not found in research
published in the last five years. The trend towards the analysis of business sustainability
and consumer behaviour in the context of Fls is noted.

The co-authorship analysis revealed that the majority of the most cited authors are from
Germany. The most highly active countries on the subject of FI and business sustainability
are the USA, Germany, England, the Netherlands and India, with major collaborations
across the globe. Contributions from Ireland, Serbia, and Hungary were found to be
scanty. The Max Planck Society, University of California System, and Indian Institute of
Technology System IIT System are the research entities who have developed the most
powerful collaboration between organizations.

According to the findings of the co-citation analysis, FIs have been viewed as a
disruptive phenomenon and have been targeted particularly at low-income consumers and
emerging economies. Nevertheless, frugality potential in more economically developed
markets is being slowly but surely recognized. The steadily rising body of research and the
inclusion of numerous topics titles linked to the phenomena suggest that Fls will assume
greater importance in the future.

5.1. Limitations

This research presents several limitations that might serve as the foundation for future
studies. First of all, even though the science mapping’s methodical and quantitative
methodology helps to identify the framework of a knowledge corpus, it cannot substitute
additional review approaches, such as meta-analysis and qualitative literature review. As
a result, the bibliometric review method should be supplemented with complementary
review methods that assess the papers’ substantive results in the review database. For
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this reason, the goal of this study is to serve as the first step toward a more complete
evaluation of the literature on frugality and sustainable business development. Secondly,
since knowledge on FI is still in its early research stages, the construct’s conceptual limits
and boundaries have yet to be developed. Thirdly, this study was focused on scientific
documents retrieved from the WoS database. Utilizing other databases, such as Scopus,
might generate slightly different results.

Moreover, a huge number of publications attest to frugal innovation and potential
consequences for sustainable development without distinguishing between the various
typologies of enterprises and initiators. When making theoretical assertions about the
influence of frugal innovation on sustainable development, studies sometimes lack a clear
viewpoint or distinguish between private sector players. In this regard, it is critical to
distinguish between private sector participants in order to increase our knowledge of each
group’s motives and contributions.

Another limitation of this paper is that it focused on the performance domain when
discussing frugal innovation. However, the experience, including the cultural experience,
of the customer in appreciating the value of frugal innovations matters.

While some writers claim that frugal innovation would lead to more inclusive forms of
innovation and sustainable economic growth, others contend that it will be unable to solve
fundamental disparities in the political economy and may even aggravate the capitalist
exploitation of low-income areas.

5.2. Future Research Directions

From a scholarly point of view, the number of journals that have addressed the issue
of frugality is remarkable since this topic is a multi-layered theme of interest in many
relevant areas. In fact, these numerous sources of information from various research
subjects constitutes opportunities for scientists to find a foundation for their analysis.

In these conditions, future research should continue to investigate the relationship
between frugality and other concepts such as corporate social responsibility (CSR), business
ethics, and sustainable leadership in order to identify new and innovative research directions.

Secondly, comparative reviews between different types of frugal innovation across
business sectors would improve the understanding of frugality to a more extensive view-
point. Therefore, further analysis should focus on more factual case studies regarding
frugal innovation process as well as on their analysis from a critical point of view. With
this in mind, upcoming research should illustrate the similarities and differences of FI
(strengths and weaknesses) and integrate the results in a novel framework perspective.

Something that is often overlooked is the idea that future research on frugal innovation
should not only improve performance but also experience, including the cultural experience
of the unserved lower-end customer, and this would contribute to a rich discussion on the
advancement of frugal innovation.

Something else that is equally important is the fac that it is unclear as to how to
assess the long-term viability of various frugal innovations. Several alternatives have
been proposed.

However, the question that rises further is whether the sustainability of FI should
be evaluated in comparison to current solutions in the market or according to the most
innovative options available.

6. Conclusions

A common observation is that in terms of economic sustainability, FI is an appropriate
process to cut costs and develop economies in low-income and emerging markets. Secondly,
these solutions constitute an opportunity to improve the life quality for customers through
the easier access to low-cost and more environmentally friendly products. Therefore,
affordability is becoming increasingly vital both for businesses as well as for society.
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In terms of the economic sustainability perspective, modern FI technologies can free
up various resources that can be reintroduced into the community’s economy. For this
reason, frugality is considered to be a strategy for expansion in emerging markets.

In conclusion, FI is an efficient way to achieve long-term growth since it creates
new types of jobs, activities, and consumers segments. In addition, frugality empowers
local people and public authorities to engage in new business models towards producing
non-conventional products that support sustainable development.

Unlike most of previous studies, the current work has a double approach: it identifies
the primary theme of FI linked to business development and explores it through science
mapping. Towards this objective, this study was designed to explore the horizons of FI and
the major correlational areas in the literature through a comprehensive bibliometric analysis.

This extensive bibliometric analysis will aid future scholars in identifying emergent
research subjects and potential collaborations. Initially, the paper analysed the perspective
of current research on FI and business sustainability. The findings in Section 4 highlighted
the focus of the current research, indicating the significant contributions to the area in
terms of authors, universities, journals, and countries. The second research question in
the paper was addressed in Section 2.3 by delving into the main research methods utilized
by researchers to explore FI and business sustainability. Furthermore, to address the third
research question about the main research clusters on FI and business sustainability, the key
thematic areas were emphasized and were bibliographically clustered into three clusters
based on the main study areas relating to these issues. This study also examines the existing
and emerging literature on FI using a thematic evolution map to identify the emerging
themes. As a result, these themes point the way forward for future research in the area of
FI and business sustainability. Research and development teams could use the bibliometric
approach to delve into the search query and acquire important publications as reference
checkpoints for undertaking cutting-edge research and development.

All in all, the findings from this analysis are useful for researchers who desire to
contribute to the field’s growth and encourage homogenous and consistent knowledge
accumulation.
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