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ABSTRACT

The bottom of the pyramid (BoP) consists of 1.4 billion people living less than 1.25 USD per day.
Fulfilling unmet needs of BoP people involves the design of products as a main activity. Designing
products for the BoP faces two main problems. First, there is a general lack of understanding of the
needs of users and second, traditional design methods may be limited in addressing the BoP context.
Frugal innovation is positioned as a very interesting approach with the potential to adequately respond
to the design challenges of the products for the BoP. However, studies in engineering design based on
frugal innovation are still limited. In response to these issues, through an analysis and review of the
literature, an exploratory mapping of the proposals in frugal innovation and the characteristics of the
BoP was conducted. On the basis of the results, this paper defines a set of eight frugal criteria design
and an identification of three dimensions that characterize a BoP context and two roles of BoP people.
Finally, an association of BoP dimensions and roles with the key criteria of frugal design is proposed.
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1 INTRODUCTION

In 2015, close to 46 percent of the world’s population was living on less than $5.50 a day and still
struggles to meet basic needs (World Bank, 2018). Prahalad (2005) introduces the term “Bottom of the
Pyramid (BoP)” to refer to this segment of the population and suggests a potential market for
multinational companies if they develop products and services for them. Most of the BoP literature has
been developed in the management and economics areas, while few studies have been done in the area of
design (Kolk, Rivera-Santos and Rufin, 2014). Although the BoP studies are based on the market
approach (Casado Cafieque and L. Hart, 2015), satisfying needs while developing business involves the
design of products as a main activity (Jagtap et al., 2014). Currently, the design of products for the BoP
faces two main problems. First, there is a general lack of understanding of the needs of BoP users, which
conditions the success or failure of the products (Chandra and Neelankavil, 2008; Grover, Caulfield and
Roehrich, 2014). Second, traditional problem-solving methods such as those used in industrial and
engineering design may be limited in addressing the BoP context. This could confuse the design team by
proposing suitable solutions for the BoP (Castillo, Diehl and Brezet, 2012). Recently, a phenomenon of
innovation has appeared in low-income and in high-income countries (Seyfang and Smith, 2007). This
phenomenon is known as Frugal Innovation (FI) and emerges as an approach that challenges the
traditional paths of innovation (Rosca, Arnold and Bendul, 2017). FI involves (re)designing products,
services or systems to significantly reduce costs without sacrificing user value especially in low-income
settings (Bhatti, 2012; Rao, 2013). FI is positioned as a very interesting approach with the potential to
adequately respond to the design challenges of the products for the BoP. However, FI has not reached a
theoretical maturity in the literature and studies in engineering design are still limited (Rosca, Arnold and
Bendul, 2017). In this context, it is necessary to scrutinize the literature in order to better understand the
design strategies of Fl and its relationship with the BoP approaches.

The present study is guided by two questions that seek to identify firstly, which are the frugal
innovation criteria that make a product suitable for the BoP and secondly, which are the characteristics
of the BoP market that allow to better understand users’ needs. This led to an exploratory mapping of
the existing proposals for frugal innovation and the characteristics of the BoP based on an analysis and
review of the literature. The results of this analysis were a set of eight key design criteria based on
frugal innovation strategies (Affordability, Awvailability, Acceptability, Awareness, Aspirational,
Functionality, Scalability and Sustainability), a three-dimensional proposal (setting, cognitive and
relations) and two roles (Consumer and Producer) that can help designers characterize a BoP context
and finally, a relation between the key frugal design criteria with the BoP dimensions.

Following this introduction, the rest of the document is organized as follows: Section 2 presents the
current context of the design for the BoP and its relationship with frugal innovation. Section 3 presents
the research approach used. Section 4 shows the results of the literature analysis, i.e., eight frugal
innovation design criteria, a three-dimensional proposal and two roles for characterize a BoP and the
relation between these criteria and dimensions. Section 5 presents a summary, perspectives and some
limitations. Finally, section 6 presents conclusions and future work of this investigation.

2 DESIGNING FOR THE BOP

2.1 Challenges in BoP design

The key statement and definition of the “Bottom of the Pyramid” concept is that poverty can be alleviated
through economically profitable activity (Prahalad, 2005). This concept has generated great controversy in
the economic development literature and other related areas (Kolk, Rivera-Santos and Rufin, 2014). The
profit opportunities in the BoP context are modest at best and a cautious approach is suggested. In practice,
the characteristics of each industry will influence what type of business will develop between a given
company and the poor in order to generate a profit for anyone involved in the process of product
development (WBCSD, 2004). As reported by Karnani (2007), the best opportunities to create profit exist
when the firm reduces the price significantly by innovatively changing the price-quality trade-off in a
manner acceptable to the poor. The studies carried out by Damas and Md. Israt (2004) and Merwe et al.
(2017) propose that the reduction of poverty, from the perspective of for-profit organizations is achieved by
proposing products that better meet the basic physical and psychological needs of poor people.
Understanding the BoP is fundamental in the research carried out for engineering design. However,
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proposing products for the BoP requires facing restrictions significantly different from those of the
developed markets (UNDP, 2008). According to Chandra and Neelankavil (2008), many of the design
flaws in BoP contexts are due mainly to the lack of understanding users’ needs. Companies often lack
detailed information about the markets in which the poor live and are often considered as quite “dark’ areas
in terms of the information available (Gradl et al., 2008). As a consequence, engineers who are designing
products must use different approaches to solve problems since the demands, needs and cultural aspects of
BoP contexts are very different from that of developed markets (Shekar and Drain, 2016). Historically, the
publication “Design for the Real World” by Victor Papanek (1972) is considered the precursor of the
design for the BoP. Papanek’s proposal challenged designers to develop products for low-income
economies and go beyond traditional proposals purely profit oriented. Likewise, Schumacher’s (1973)
approach known as “Appropriate Technology (AT)” describes that large-scale technologies and their
transfer from high-income to low-income countries were largely inappropriate. This has been considered as
the historical roots of frugal innovation (Rosca, Reedy and Bendul, 2018).

2.2 Frugal innovation in BoP contexts

The term frugal innovation emerges as “for-profit appropriate technology”, emphasizing the role of the
for-profit private sector as a key partner for innovation in the global, contemporary and development
economy (Kaplinsky, 2011). The new paradigm of FI goes beyond the market approach and challenges
traditional ways of innovation that go from the generation of ideas, rethinking the production processes
and also the business models (Prabhu, 2017). Currently, the FI approach has allowed the development of
solutions in different sectors (Transport, Healthcare, Water, Bank, Energy, etc.) and in the formal and
informal markets (Levanen et al., 2016; Rosca, Reedy and Bendul, 2018). Bhatti’s studies (2012)
conclude that FI is a label that captures a range of heterogeneous activities and to consider a product,
service, practice or process as a Fl, the conditions demanded by each of the two components must be
met. The frugal aspect involves solving needs without being hindered by affordability, resources or
institutional constraints. The innovation aspect implies innovating in one of the intersections of
technological, institutional and social innovation. Academics and practitioners have proposed many
interesting definitions that involve the BoP. For Gupta (2012), Fl is a philosophy of management that
integrates the needs of BoP markets as a starting point in the development of solutions. FI can be an
innovative design process in which users are the key approach to developing accessible, adaptable,
affordable and appropriate products (Basu, Banerjee and Sweeny, 2013). For Agarwal et al. (2017) Fl is
an affordable “Good-enough” product that meets the needs of consumers with limited resources. Current
definitions help to better understand FI and its BoP related aspects. However, to date, criteria have been
needed to clearly define frugal innovation (Weyrauch and Herstatt, 2017), particularly in the area of
engineering design of BoP products. To this is added the constant problem about the lack of
understanding of the BoP needs by designers (Shekar and Drain, 2016). With this context, we argue that,
firstly, an identification of the most important criteria of FI will allow designers to have clues to improve
the BoP product design process. Second, a better understanding of BoP market systems will help
designers better identify people’s needs to design appropriate products. More generally, this will help
create an initial proposal of how to relate the BoP market to a design process based on FI.

3 RESEARCH METHODOLOGY

In order to answer the questions raised in the introductory part, an analysis and extensive review of the
literature has been carried out based on the proposals of Jill, Matheson and Lacey (2011). Regarding the
level of analysis, this study focused on the macro and meso levels (Della Porta and Keating, 2008;
Given, 2008). The macro level refers to the study of the generalities of Frugal Innovation as well as the
BoP approaches and strategies, both from the perspective of different disciplines. At the meso level is the
identification and grouping of frugal design criteria proposed by the authors, without including the
analysis of the characterization or the way to evaluate these criteria (micro level analysis).

There are two major steps in the research methodology:

1. State of the art in frugal innovation strategies and BoP innovation.

The definition of the research questions was based on the description of the introductory section. The
search protocol included the terms “frugal innovation” and “BoP Innovation” in the title, abstract or
list of keywords. We considered three main databases: Science Direct, Scopus, and Web of Science,
then, we selected the journals where most of the contributions were identified. Because FI is a recent
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phenomenon, there was no restriction in the year of publication. A good overview was presented by
some review papers (Castillo, Diehl and Brezet, 2012; Pansera and Martinez, 2017; Weyrauch and
Herstatt, 2017; Hossain, 2018; Pisoni, Michelini and Martignoni, 2018).

2. ldentification of frugal design criteria and BoP characteristics.

Because the BoP keyword opens up an immense academic debate in several areas of study, we analyse
“BoP” by “Keywords-in-context”(Onwuegbuzie, Leech and Collins, 2012) with the surrounding words
as “design and frugal” to delimit the scope of our research. Articles describing the characteristics of a
frugal innovation at the product level were priority. Once identified the characteristics of Fl, those that
are similar were combined and added in a single list of design criteria. Based on “Human Centered
Design” methods and tools such as those proposed in (IDEO.org, 2015), (Lockton, Harrison and Stanton,
2010) and (van Boeijen, 2015), each criteria was transformed into an basic design question at product
level (Table 2). The analysis of the BoP was based on the concept of “Social Capital” initially proposed
by Nahapiet and Ghoshal (1998) and retaken by Vallejos et al. (2008), Faccin, Genari and Macke
(2017). Frugal innovation definitions argue a close relationship between BoP characteristics and frugal
product design. In order to make an initial association BoP-FI, we assigned a frugal design key criteria to
a BoP dimension or role (Table 5), this association is justified by what was found in the literature.

4 RELATING FRUGAL INNOVATION DESIGN CRITERIA WITH BOP
CONTEXTS

This study was delimited at a macro-meso level. The following subsections will detail the main results
presented below:

e  Aset of eight frugal key criteria and basic design questions based on FI strategies.

e Anidentification of dimensions and roles that characterize a BoP context.

e Anassociation of BoP dimensions and roles with the key criteria of frugal design.

4.1 Frugal innovation criteria and BoP design questions

Advances in FI research have generated many definitions that allow identifying the main characteristics
of a FI. The first focuses on product-level characteristics and is defined as: “Good-enough,” affordable
products that meet the needs of resource-constrained consumers (Agarwal et al., 2017). The second one
is described as an Innovation process design in which customers are the key focus to develop accessible,
adaptable, affordable, and appropriate products (Basu, Banerjee and Sweeny, 2013). The third one is
presented as a Management philosophy which integrates the needs of the BoP market as a starting point
to develop solutions (Gupta, 2012). The analysis and review of the literature resulted in Table 1 in which
the desirable characteristics of frugal and BoP innovations are identified according to different authors.

Table 1. Characteristics of “BoP products and Frugal Innovations.”

Author Desirable Characteristics (BoP products, Frugal
Innovations)
1 |(Schumacher, 1973) Technical Feasibility, Social Acceptability, Resources

Availability, Economic Affordability, Favourable
Institutions, Environmental Sustainability

2 | (Rogers, 1983) Relative Advantage, Compatibility, Complexity, Trialability,
Observability.

3 |(Prahalad, 2005) Affordability, Access, Availability, Scalability

4 | (Anderson and Markides, 2006) | Affordability, Availability, Acceptability, Awareness

5 |(Richardson and Callegari, 2008) | Affordability, Availability, Accessibility

6 |(Soydan, 2012) Affordability, Simplicity

7 | (Mashelkar, 2014) Affordable Access, Financial Sustainability, High Quality

Goods and Services, Empowerment of the excluded
population, Massive Outreach

8 |(Angot and PIé, 2015) Affordability, Quality, Usability, Sustainability
9 |(Whitehead, Evans and Affinity, Desirability, Reparability, Durability, Functionality,
Bingham, 2016) Affordability, Usability, Sustainability

10| (Weyrauch and Herstatt, 2017) |Cost reduction, Functionality, perform well
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In the Table 1 there are some characteristics that are mentioned by more than one author while other
features are unique. Anderson and Markides (2006) establish important factors for BoP innovations
and identified four essential elements for a product to be successful in these markets. Similar proposals
were made by Prahalad (2005) and Richardson and Callegari (2008). This set of strategies is known as
the “4As” and is described as follows:

— Affordability: an innovation must be affordable by even the poorest consumers.

— Availability (Accessibility): innovation must be easily available to the BoP market,

— Acceptability: innovation must be compatible with social norms and existing local values.

— Awareness: most of BoP consumers can not be reached by conventional advertising media, so

new ways of reaching customers should be considered.

The works of Rogers (1983) in conjunction with “Appropriate Technology” proposed by Schumacher
(1973) were the first to raise the criteria that should characterize products for low-income markets. Their
proposals suggest paying special attention to the social, cultural and ethical aspects of the communities
to which the technology is intended. The criteria of Financial Sustainability and Environmental
Sustainability can be aggregated in a single dimension as Sustainability. The characteristics such as High
Quality, Complexity, Technical Feasibility, Resources Availability emphasize that a product must be of
good quality but at the same time manufactured with available resources and local infrastructure, this
implies that a product must be functional, i.e., simple in use, operation, and manufactured with high
quality criteria. Massive Outreach and Scalability emphasize that products must be sold and distributed
in different BoP markets, so “Scalability”” can group these characteristics. Mashelkar (2014) mentions
that the empowerment of the excluded population can be achieved if the products help to raise the
perception of poor people in society, i.e., contribute to their aspirations.
In summary, at least eight key characteristics of a FI for the BoP were identified: Affordability,
Availability, Acceptability, Awareness, Aspirational, Functionality, Scalability and Sustainability.
Given that the designer also has a role as a decision maker during the BoP product design process,
integrating each of these criteria is an important and complex task. From the list of characteristics, a
set of basic questions was formulated in order to guide the designer to integrate the criteria of FI into a
product for a BoP market (Lockton, Harrison and Stanton, 2010; IDEO.org, 2015; van Boeijen, 2015).

Table 2. Frugal design key criteria and related design question.

Frugal Design Key Criteria Basic question for a BoP product (designer’s point of view)

Affordability

Is the product or the innovation affordable for local users?

(Empowerment of the excluded
population, Desirability)

Availability Is the product available to all users in different areas?
Acceptability Will the users accept the product without compromise their
(Affinity) cultural, customs and social local norms?

How can users learn about the existence and benefits of the
Awareness

product?
Aspirational Is the product desirable for the users?

Is the product something users will be proud to own?
Will the product improve people living standards?

Functionality

(High Quality Goods and Services,
Complexity, Reparability,
Technical Feasibility, Resources
Availability, Durability, Simply,
perform well, Functionality,
Usability)

Avre the functions of the product adequate?

Does the product employ resources locally available?

Is the product easy to understand and use correctly by low
literacy people?

Is the product robust enough to work in the local environment?

Can the product be maintained and repaired locally?

Scalability
(Massive Outreach)

Can the product be replicated to reach others contexts and more

users?

Sustainability
(Financial and Environmental

Does the product consider environmental impacts in terms of

material choice and end of life?

Sustainability) Can the product generate profits in the short and long term?

This list of eight key criteria for Fl is a relevant beginning for the identification of design factors at the
product level. Similarly, questions formulated from these previously identified criteria can help
designers make decisions during the design process.
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4.2 Characteristics and dimensions of the BoP

The number of factors influencing the BoP analyse is obviously very large. Yet they all need to be taken
into consideration while searching for appropriate solutions, as they are interdependent. Integrating all
factors means researching and implementing innovations, at several fronts in a particular socioeconomic
context, to address the unmet needs of the BoP community (Kandachar and Halme, 2008). A better
understanding of the BoP market will help designers to identify and understand better BoP needs. More
broadly, it will help us to understand how productive BoP market systems evolve generally (Dionisio,
2016). Traditional approaches study BoP from a marketing point of view, but BoP can be considered a
social structure with its own characteristics that go beyond being a low-income market. Social Capital is
a fruitful theoretical perspective for understanding the norms and social relations embedded in the social
structures of societies (Narayan and Cassidy, 2001; Vallejos et al., 2008). According to Nahapiet and
Ghoshal (1998) there are three main dimensions that can characterize a social structure: Structural,
Relational and Cognitive. Vallejos et al. (2008) identify elements that constitute each of these
dimensions, for our study one of the most important elements is proposed as “Setting”. From the analysis
of the literature, a list of most representative characteristics of the BoP was obtained, then they were
classified in one of the three dimensions proposed by the Social Capital theory (Table 3).

Table 3. BoP Dimensions - Characteristics

Dimension | BoP characteristics

Setting People live in rural and urban areas. Poor people live in discomfort, in unhygienic,
dangerous, dirty, badly service, and often polluted environments where they are
vulnerable to many physical shocks, stresses and afflictions (Narayan, 2002).

Strong but diverse orientation on culture, traditions and religion. Sense of belonging to a
Cognitive |specific group or tribe (Letelier, Flores and Spinosa, 2003). Feelings of powerlessness,
dependency, low self-esteem, low literacy (Basu, Banerjee and Sweeny, 2013).

Strong social orientations, high importance of persona relationships. Often organized in
social networks. (Chambers, 1995; Narayan, 2002)People are rapidly becoming
connected and networked (Prahalad, 2005). The typical family tends to be larger,
stressed gender relations (Banerjee and Duflo, 2007)

Relations

In addition to the proposed BoP dimensions, it is essential to consider that the study in the BoP literature
has had two generational approaches, the first one is focused on the people of the BoP as consumers and
the second as producers (Kolk, Rivera-Santos and Rufin, 2014; Dionisio, 2016; Merwe et al., 2017).
These two roles allow to understand the people of the BoP from the economic and marketing point of
view. These roles also have characteristics that influence the design process of a product (Jagtap and
Larsson, 2018). Table 4 summarizes the characteristics associated with each role of the BoP.

Table 4. BoP Roles - Characteristics

Role BoP Stakeholders characteristics

Consumer | Low literacy but brand and value-conscious consumers (Prahalad, 2005). Significant
unmet needs (L. Hammond et al., 2007). Variability in income (Banerjee and Duflo,
2007). Products are purchased on an as needed basis (Prahalad, 2005).
Entrepreneurial drive and motivation (Prahalad, 2005). Self-employed as a result of a
lack of opportunities (Banerjee and Duflo, 2007). Often described as tired, exhausted
and worn out (Narayan, 2002). Low level of technology and low skilled production
Producer |(Banerjee and Duflo, 2007). Significant dependence on informal businesses (L.
Hammond et al., 2007).

Little capital and equipment, lack to organized markets, lack of information access
(Narayan, 2002; L. Hammond et al., 2007).

4.3 Frugal design criteria and BoP dimensions

The contexts where resources are limited, such as the BoP, provide fertile ground for the development
of frugal innovations (Zeschky, Widenmayer and Gassmann, 2011). The results of the two previous
sections have been associated in a proposal of integration of the characteristics of the BoP and the way
in which these can influence the Key Design Criteria. This association was made based on the
definitions of frugal innovation used in this article and in the same way with what was argued by the
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different authors. Table 5 presents and synthesizes at the macro level the “BoP Dimension/role - Key
Frugal design criteria” relationship found.

Table 5. Relation frugal design criteria and BoP dimension

Dimension Key Frugal Design Influence in design process
Role BoP Criteria related
Affordability _Understanding of the context i_n wr_lich the product \_/v_iII be
Setting | Availability implemented (challenges, difficulties and opportunities)
L (Gupta, 2010; Pansera and Sarkar, 2016; Shekar and Drain,
Aspirational 2016)
Affordability Knowledge and information about the local culture, traditions
Cognitive | Acceptability (Letelier, Flores and Spinosa, 2003; Castillo, Diehl and
Aspirational Brezet, 2012; Lecomte, 2015; van Boeijen, 2015).
Availability Knowledge about the social orientation and how make
Relations | Awareness networking with others (Narayan, 2002; Prahalad, 2005;
Scalability Simanis et al., 2008) .
Affordability, Awareness Knowledge and information about local networks, available
Producer | Availability, Scalability material and resources. (Murcott, 2007; UNDP, 2008; Gupta,
Sustainability 2010; Casado Cafieque and L. Hart, 2015)
Consumer Qigr&?a%lilllitt))//’ Availability Knowle_dge and information about their unmet needs and
simplicity purchasing power.(Prahalad, 2005; L. Hammond et al., 2007)

5 IMPLICATIONS AND LIMITATIONS

This study has several implications. The review of the literature has revealed a very strong relationship
between the discourses in frugal innovation and the BoP. For its part, BoP studies have been divided into
two large generations. A first generation with focus on consumption through the offer of products and
services that better fits the needs of the BOP and a second generation based on the development of
mechanisms to alleviate poverty. Regarding the BoP studies, most of the literature focused on the areas of
business and proposed frameworks, models and initiatives obtained from case studies generally
concentrated in a few countries, sectors and companies. Although the recent BoP studies still focus on the
management disciplines, there are interesting proposals that can enrich our research. One of them is to stop
“targeting” the poor, as clients or as cheap labor, but learn to see them as business partners in the entire
corporate value chain(WBCSD, 2004). For its part, frugal innovation is a young discipline and there are at
least a dozen proposals that define it, this implies that there should be more interest in explaining the
phenomenon, focusing less on giving a definition. Due to the novelty of Fl, there is still no theoretical
maturity; this has led to research in this field following the same path of research for the BoP, that is, to
focus on innovation at the institutional level and the business models. As has been argued in this article,
regardless of the BoP’s generational study approach, product design is an essential activity to meet the
needs of people living in poverty. Table 1 represents a compendium of the different characteristics
positioned as desirable in a BOP product. Several of the BoP design strategies have been taken up by the
frugal innovation approach and vice versa. This has as a main consequence that there is no clear difference
between an innovation for the BoP and a product designed from the perspective of Fl. Table 2 synthesizes
in eight unique criteria the key criteria for a design based on frugal innovation and especially oriented to a
BoP product. In order to guide the design process, each of these criteria was transformed into an initial
reference question that can help the designer make decisions or improve their designs. Although the
questions were posed as traditionally proposed by the user-centered design methods, in this stage, this
research did not conduct field studies to corroborate the pertinence of the proposed questions. It is
important to emphasize that although the 4A’s strategy is essential in BoP projects, and that affordability is
one of the most important design criteria in a BoP market, it is necessary to analyse in depth the other
remaining criteria to define a possible order of integration priority and pertinence of each one during the
design process. For Table 3 and Table 4, it was necessary to mobilize the theory of social capital to
characterize at a macro level the BoP. This analysis allows to simplify the description of the BoP in three
dimensions and two main roles. However, and as mentioned in a reiterated manner, the number of factors
that can influence this analysis is very long and beyond the scope of our research. The results presented in
Table 5 focused on relating the dimensions and roles of the BoP with the frugal design criteria. This
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relationship needs a microanalysis that has to go beyond the literature review, since including all the
dimensions of the BoP in a parallel way in product development is a complex task. However, from the
designer’s perspective, this could represent a first stage of BoP user integration in a co-design process. In
the same way, this study had a series of limitations. As explained in the research methodology, the
information and knowledge came exclusively from the literature analysis. While this allows mapping
knowledge, concepts, strategies and current criteria in the area of BoP and Fl, it is necessary to complete
our findings with empirical studies. Another important limitation was the level of analysis of both, the
frugal design and innovation criteria and the characteristics of the BoP. This first stage of research was kept
at a level mostly macro and meso, and being an exploratory study, this research work opens opportunities
for a next stage of field experiments.

6 CONCLUSIONS AND FUTURE WORK

The objective of this research is to contribute to a better understanding of frugal innovation and the
BoP for its integration in the design processes. Through an analysis of the literature, eight design
criteria representative were identified (Affordability, Availability, Acceptability, Awareness,
Aspirational, Functionality, Scalability and Sustainability) and presented in the form of essential BoP
design questions. These questions could help designers in making decisions during the product design
process for the BoP. Based on the theory of social capital and the literature review of the BoP, three
dimensions (setting, cognitive and relations) and two roles (Consumer, Producer) were proposed in
order to characterize the BoP contexts and thus help the designers to better understand these markets
and their users. BoP contexts are considered interesting terrains for the development of frugal
innovations, this leads to the idea that BoP contexts can directly influence how FI criteria are
implemented during the product design process. The review of the literature allowed us to make a first
association of frugal innovation criteria identified with BoP dimensions and roles previously defined.
This relationship needs to be studied in more detail to understand how a BoP context can be properly
characterized and how criteria of frugal innovation can be implemented.

The future work involves conducting a deeper analysis of our findings, particularly in what is
proposed as Relation BoP Dimensions/roles and frugal design criteria. In order to validate our results,
this research work contemplates future experimentation plans with entrepreneurs who are located in
BoP contexts, particularly in the development of a medical prosthesis in a Brazilian community and a
water access project in Togo.
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