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Abstract

The domains of Design and Business have provided useful and practical information for the complex
problems faced at the BoP. Autonomous propositions of innovation and strategy were respectively
developed by both areas of knowledge. Nowadays, they are converging on a new and interesting research
topic called Sustainable Business Model. The aim of this article, through a narrative literature review, is
to understand the evolution of PSS from two different but complementary approaches as well as to
identify the topics that have permanently shaped the PSS research in search of sustainable value proposals

for the BoP.
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1 INTRODUCTION

Proposing a close relationship between nature and society,
the concept of sustainability was introduced into the
literature from a scientific perspective in the early 1980s
by the World Conservation Union [1,2]. Despite the
evolution of the subject, the term still lacks a specific
meaning to date. Concepts such as sustainable
development, human sustainability, social sustainability,
ecological sustainability or environmental sustainability
are often used to define it [3].

The current notion about sustainability is the continuity
towards development, an alternative solution after
understanding that social progress is positively correlated
with environmental degradation [4]. Perhaps the most
cited concept is that proposed by the World Commission
on Environment and Development (WCDE) in 1987,
which establish that "Sustainable Development seeks to
meet the needs of the present without compromising the
ability of the future generations to meet their own needs"
[5,6].

Some perspectives suggest that sustainability could
transform the current neoclassical economic model based
on environmental and social aspects as well as economic
ones [3]. Regarding the social dimension, especially
addressing the problems in the Base of the Pyramid (BoP),
it has been suggested that the development of strategies
should be defined within a framework of activities that
improve living conditions and offer environmental and
social sustainability to scarce resources communities.
Proposals to achieve sustainability in the BoP have
emerged from various fields such as strategic management
[7] or corporate entrepreneurship, across a range of fields
including  economic  anthropology, international
development or environmental management [8]. It is
interesting to know that some of those areas are forming
new fields of research seeking the so-called pragmatic
solutions for the BoP context [9].
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For instance, the Design has marked a milestone in the
search for solutions to environmental problems. With four
levels of innovation and more than a dozen strategies, the
Design for Sustainability has analyzed possible changes in
the processes of production-consumption through the
Green Design, Ecodesign or Designs inspired by nature.
Additionally, because of the recognition that sustainability
has a strong anthropocentric approach, DfS has evolved
and generated new proposals based on social dimensions
or even in Socio-Technical Systems [10].

The "way of doing business" has not been isolated from
this evolutive situation. Since the first proposals of
"selling to the poor" [11], new business strategies have
evolved to generate value with the BoP. Nowadays, either
in practice or in academic literature, a new category of
companies is recognized for the incorporation of
sustainable strategies in their products or services [12].
Regarding services, recent studies have shown evidence of
the growing PSS strategy that companies have adopted in
order to boost their income by differentiating or adding
new value propositions to their products or to address
markets in developed economies usually not attended by
traditional businesses models [13].

According to several authors, the PSS appears as a
promising and sustainable response to problems faced by
the BoP [14-16]. Consequently, because of the apparent
importance of PSS strategy for poor people, this paper
aims to analyze: What have historically been the
contributions of Design and Business areas to the field of
PSS for the BoP? Through a narrative literature review
[17], this work will additionally seek to identify the most
relevant issues that revolve around PSS, which we
consider will continue shaping the research in PSS, not
only for the BoP but also for the other areas of application.



2 PROCEDURE

Using a systematic approach, this review aims to clarify
the existing knowledge of the PSS by fostering and then
bringing it together in a critical way (Jankowitz, 2005
cited by [17,18]). The specific purpose of this literature
review is to improve the conceptual and historical
understanding of the PSS for the BoP from the area of
Design and Business. A traditional literature review
(narrative) has been selected to address this issue.

This type of review allows us to synthesize areas of
conceptual knowledge that eventually contribute to a
better understanding of the issue and to establish the
parameters for subsequent systematic analysis [17].
Following the recommendations of Jesson [17], a logical
and systematic way to develop the arguments and the
history of the PSS was done taking into account reviews in
this nature about the DfS [10] and BoP literature.

3 BACKGROUND.

3.1 Business Development: Different ways to mitigate
poverty.

The concept of the Base of the Pyramid is associated with
the concept of poverty. Since the publication of "The
Fortune at the Bottom of the Pyramid" by Prahalad and
Hart [19], the concept "The Bottom of the Pyramid", also
known as "Base of the Pyramid", appears in the literature
as a sector that refers the last category within the global
income pyramid. It is believed that there, there are at least
4 billion people with annual per capita income less than $
1,500 U.S. and a billion people with per capita income less
than $ 1 per day [19,20].

Although, the complex problems (lack of income, low
educational level, economic, cultural or social
deprivations) in the BoP [20,21] require adapted solutions
instead of commercial/economic strategies that work in
the developed country markets [22]; the first proposals to
alleviate poverty were oriented towards the Business
Development strategy.

"Selling to the poor" strategy, also known as BoP 1.0 [7],
set up a trend in the Business area either in theory or in
practice, nevertheless, some critics suggested that their
results do not improve the BoP context. According to
Karnani [23], the real way to alleviate poverty is by
increasing the real income of the poor. Consequently, new
ways of “do business” were explored, in which it is
mandatory not only to get profits but also to improve the
living conditions of poor people through their participation
in some or all phases of products or services production.

With the publication of "The Base of the Pyramid
Protocol: Toward Next Generation BoP Strategy"”, the
BoP 2.0 strategy arrived in the field of business. Its
postulates are based on co-creating with the BoP, taking
advantage of the deep knowledge of the BoP context, their
interests, preferences, and needs. Some real examples of
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how companies address the needs of the BoP through this
strategy can be observed in this work [8].

Currently, the postulates of the old 1.0 protocol continue
to be susceptible to changes. Recent publications show the
constant progress in the subject [24,25]. According to
them, BoP strategies have reached stage 3.0, which tries to
integrate the environmental sustainability concerns along
with a stronger triple bottom line perspective (society-
environment-economy). Even so, strategies that mitigate
poverty seems not to have theoretically defined a specific
course to offer holistic solutions to the BoP. The alliance
of two disciplines could generate more adapted or integral
solutions to problems faced by society.

A clear example of this situation is the support that Design
provides to the Business area. Design Thinking, as an
innovation tool, suggests an approach in which necessities
can be satisfied with a "business,-engineering- and design-
led innovation™. This circumstance implies that using a
design approach can be addressed not only technological
system constraints but also the socio-cultural system
because it concerns an innovation focused on the human
being [26].

As a result, Design Thinking has already shown some
results in the innovations process of business models.
Helping to create additional forms of value and including
new stakeholders in the wvalue proposition, Design
Thinking helps companies to improve their performance
and to be more sustainable [27]. It is possible to assume
that this type of hybrid approaches will continue emerging
in the search for sustainable solutions for society. For
instance, not long ago the eco-design was recognized to be
a crucial element in the race for green technology,
simultaneously; Design discipline was increasingly
recognized as a relevant factor in the business competition
[28].

In the next section, we explore the concept of DfS to
understand the variety of approaches, the interactions and
how they have been partially integrated with the concept
of "business development" for the BoP.

4 DFS: APPROACHES FOR THE BOP IN
DIFFERENT LEVELS OF INNOVATION.
Considering that sustainability is based on an

anthropocentric approach to development, the need to
create new ways of growth for society has permeated
towards different academic fields. In the last three
decades, Design has been recognized for its active
collaboration in the industry by solving environmental and
social issues, since then; new approaches emerge for
radical transformation and replace the traditional model
based on optimization [10]. Expressing its own identity
beyond the ideology of consuming standardized mass
products, DfS include; social, economic, environmental
and institutional aspects to respond to the transition
challenge towards a sustainable society [29].



Within the quasi-chronological work of Ceschin and
Gaziulusoy [10] that explores the evolution of the
different approaches developed in the last decades by
Design for Sustainability, four levels of innovation are
identified: a) Product Design innovation level, b) Product -
Service innovation level, c) Spatio-Social innovation level
and d) Socio-Technical System innovation level.

The latest two levels are considered the most advanced
suggestions for achieving sustainability. For the time
being, it is not possible to identify approaches that propose
specific BoP solutions, so we will pay more attention to a)
and b) approaches.

One circumstance is important to point out in the paper of
Ceschin and Gaziulusoy [10], despite all the approaches
can be used in different contexts, most of them are
associated or they are the evolution of previous
approaches. In line with this interpretation, we argue that
the Product Design innovation level and Product-Service
System innovation level are complementary approaches
for the BoP and they clearly are linked with business
development strategy.

41 Product Design innovation level.

Also associated with the concept Design for the
Environment (DFE) [30,31], the Product Design
innovation level contains the next approaches: Green
Design, Ecodesign, Emotionally Durable Design, Design
for Sustainable Behavior, Cradle to Cradle Design,
Biomimicry Design and Product Design for the Base of
the Pyramid (DfBoP).

Despite the multiple approaches at this level of innovation,
all strategies are directly linked to the product. Redesign
of products, development of new products based on green
behavior, life cycle analysis to reduce the environmental
impact, strengthening and extension of emotional bond
with the product and mimicking nature in product design,
are just some product tactics [32,33].

Concerning low-income economies, designing should be
an effective task because the lack of knowledge about
suitable designs can have a direct effect on the final
product and in the life of poor people [34]. Despite the
evident value proposition in the DfBoP approach, its level
of innovation is aligned with the BoP 1.0 strategy, in other
words, it is a "market-based solution” [10,19]. Facing the
obvious need for better solutions, product strategies
addressing the BoP necessities should additionally
consider the social and environmental dimensions.

Regarding that, the advanced Product Design research
expounded an integrated product development approach
for the BoP, in which the next four inter-related clusters in
the product design should be taken into consideration:
Desirability, Feasibility, Viability (reliable financial
model) and Sustainability (environmental and social
impacts). This proposal highlights the incorporation of
Viability and Sustainability elements that imply the
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introduction or improvement of a new product or process
into a specific cultural context [35,36].

The idea referencing “selling products to poor people does
not necessarily improve their well-being” continues
shaping the product innovation level in DfS, highlighting
the importance to be enhanced. Some authors in the
domain suggested that improving the product, as well as
the services connected to it, and even developing entirely
new functional products and services systems could be
appropriated options [35].

42 Product-Service innovation level.

Although product approaches are associated with
consumerism ideology, which some authors suggest is a
cause of the current environmental crisis [9], they were
very popular a few years ago and even today they continue
shaping current research. Inevitably, DfS has evolved to
address some social problems.

Apparently, some works, that come from product-level
innovation, determined the present course of DfS and BoP
research. For instance, with a merge of the “4 Ps” of
Design for Sustainability and the “4 As” of developing
successful business for the BoP, Diehl and Christians [37]
conceive a new framework for the BoP to obtain a clear
understanding of the needs, the context of the people and
the interactions with the materials. With these
contributions, the understanding of the economic and
socio-cultural world was suggested to be a basic starting
point for successful product innovation in the BoP.

The relatively new DfS approach, that unifies the previous
business and design elements, is the Product-Service
innovation level. Even though it is true that PSS Design
for the Base of the Pyramid, Eco-efficient PSS Design and
Sustainable PSS Design are included in this level, it is also
clear that all of them allude to the Product-Service System
strategy. One of the differences that characterize this
system is the incorporation of the social sphere in the
innovation of business model [10].

We consider the notion that not only the product
innovation and the product-service innovation are
complementary but also PSS emerges as a result of social
and business integration in the product innovation. Our
first argument is supported considering that certain
publications use the clusters of design requirements for the
BoP when characterizing the PSS [36].

More concretely, the co-creation and the environment play
an important role in PSS. As suggested by the BoP as a
business partner strategy (BoP 2.0), people in this type of
approach can be involved in the co-invention / co-creation
of the business. The simultaneous convergence of
products, services and the network of actors result in a
positive economic, social and environmental impact
[8,38].

In brief, in these two sections, the relationship that the DfS
maintains with the Business Development strategies
suggested for the BoP was clarified. The different



Business Development strategies to mitigate poverty
seems to be associated with two DfS approaches.
However, the following sections offer a more extensive
description of the PSS to outline the way in which the PSS
proposes a Sustainable Value and identify which concepts
have allowed its propagation to the Sustainable Business
Model domain.

5 THE PRODUCT-SERVICE SYSTEM AND THE
BOP.

Although there is a wide debate about what is the most
appropriated conceptualization, specific principles can be
enlisted in some cluster of ideas in order to understand
what a PSS is:

1. In the PSS strategy, the customer demand is met by the
sale of its satisfaction instead of a product [39,40]. The
satisfaction mentioned here is based on a mixture of
tangible products and intangible services, designed and
combined so that they can satisfy the client's needs [41].

2. Servitization. As the main goal in PSS, Servitization is
an evolution from a product approach to a proposition
where the material component is inseparable from the
service system [42]. In other words, a strategy where
products are jointly offered with a specific service. One
example is a product that can be dematerialized by
including services that reduce the number of materials
consumed in its life cycle not only in its creation but also
in its use, reuse, and recycling [43]. When this strategy is
set up in a firm some authors describe it as the Function
Oriented Business Model [41], Service-Oriented Business
Models [44] or Result Oriented Business Models [45].

3. Productization. Being another variant of the PSS, it is
considered an evolution of services component to include
a product or a new service component marketed as a
product [42]. In other words, services, that are jointly
offered with a specific type of product, can be categorized
here [45,46].

In fact, PSS can be considered as a convergence of both
strategies where many possibilities may appear from the
mixture. The economic and sustainable value propositions
between both limits are divergent, if the PSS is designed at
the threshold closest to Servitization (Function Oriented),
PSS can offer a greater potential to solve many contrasting
situations related to the environment. The main and
secondary PSS categories are historically based following
the logic of interaction between pure products and pure
services [41,47].

4. The social aspects within the PSS: Stakeholder as a
pivotal element. The PSS is built on attraction forces
where objectives, goals and problem-solving encourage
the participation of people inside a "co-production
process” [42]. In an ideal scenario, all types of
stakeholders can receive Value by collaborating.
According to Manzini and Vezzoli [39], the eco-efficiency
potential of PSS implies new relations or alliances with
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stakeholders; a complete system that considers even the
communication and new organizational forms based on a
social and viable sustainable perspective.

The multiple stakeholders participate in the business
models in order to obtain profits but within the context of
low-income countries, the concept “business” does not
necessarily imply the pursuit of economic objectives. In
addition, the business concept is also relevant for
organizations that try to maximize the public welfare also
called social value [48].

Perhaps, the PSS promising perspective for the BoP lies in
offering a suitable solution not only for socioeconomic but
also for ecological problems because it brings satisfaction
and other types of value to all the members involved in the
system. Recently categorized as a Sustainable business
model, the PSS seek to go beyond delivering economic
value and include other forms of value for a broader range
of stakeholders, particularly the environment and society
[49].

To sum up, we argue that the four previous elements are
the core characteristics of PSS. But, in order to go beyond
exploring the PSS from the point of view of business, we
adopted the PSS definition of Goedkoop et al. (1999 cited
by [43]): "A Product-Service System is a system of
products, services, networks of players and supporting
infrastructure that continuously strives to be competitive,
satisfies customer needs and has lower environmental
impact than traditional business models".

In this definition, a different perspective and new research
area are identified in the PSS literature: by articulating the
design of products/services with the strategic areas of a
company, the PSS can develop a sustainable value for the
BoP.

6 PSS AS A SUSTAINABLE BUSINESS MODEL.
6.1 Business Model implications for the PSS.

As regards the aforementioned description, support
networks stand out from other elements in the PSS. They
concern some social implications, for instance;
stakeholders' relationships or a long-term relationship with
the client [45]. Social aspects have motivated the
multidisciplinary condition of the PSS; business
developers, designers, consumer scientists, and system
innovation specialists could contribute to this service-
oriented standpoint [47].

To illustrate the interdisciplinarity, academic papers, that
analyze the transition from consuming economy to service
economy, have identified the PSS as a Business Model
(BM) with high implications in companies' activities [43].
In general terms, BM is conceptualized as a graphic
representation of strategic areas in a company, an analytic
tool that is useful to distinguish the most important
company components and to understand the interaction
between them.



Among many, the CANVAS Business Model, which has
been developed with a design perspective in mind, stands
out from all existing classifications of what constitutes
BM [50]. This proposal suggests the following 9 strategic
components that any business models should have. The
rationale behind these components is to understand how
an organization creates, delivers and captures value [51].

Aligned directly with an economic orientation, the
CANVAS model is suitable to identify the potential
impacts of business model activities, which would meet
the possible DfS market approach but not the sustainable
PSS promising proposals. In contrast, the precedent to
understand how to implement and transform a model able
to connect social and environmental elements is located in
the Business Model Innovation (BMI) [52,53].

From a nexus between the concepts of Business and
Innovation, BMI is conceptualized either as the design of
novel BM for newly formed organizations or also the
reconfiguration of existing BM [53]. Precisely, as a
compatible result in both activities; Sustainable Business
Model (SBM) arises from the imminent need to
incorporate sustainability into organizational activities.

Some examples of sustainable innovations in both
perspectives can be found in the literature. Gebauer and
Saul [48] suggest that innovations in cost structures, water
payments, business diversification, and distribution
channels represent a starting point for driving new
business model innovations for water services in low-
income countries. Identified as innovations based on the
reconfiguration of the business model, the authors
conclude that they could lead to increase the success
likelihood of business models, and support organizations
to establish hybrid models that combine social and
economic goals in water services for poor people.

The Triple Bottom Line, a relatively novel model that
considers an economic, environmental, social and
conceptual framework for the organization, is another
example of BMI that helps to design business models to
support more sustainable action [54]. Although this triple
bottom line innovation is an extension/complement of the
"economic” CANVAS BM, the social and environmental
layers maintain the original Value component. The value
in this tool is recognized as essential, they respectively
adopt the name of Social Value and Functional Value in
this version of CANVAS.

Concerning PSS for the BoP, information about
innovation in this model can also be located. As a result of
an exploratory and qualitative study, Costa Junior and
Diehl [40] identify PSS potential guidelines to design
sustainable PSS. Improve the relationship with the
customer, build unique relationships with clients, create
added value throughout the stakeholder value chain and
fulfill customer needs with minimal material use and
emissions are just some examples that were identified for
the energy sector in an emerging market.
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Likewise, in the research about what are the roles of
sustainable and innovative business models in supporting
decentralized technologies for improvements in drinking
water quality in an low-income context, Sousa-Zomer and
Cauchick [55] conclude that PSS can allow close
integration with customers and help to change their
unsustainable behavior when it has a social component (a
relevant reconfiguration in the model) .

From these examples of business innovation, we can
distinguish that the social and environmental elements
have a significant influence on the innovation process. As
described in the previous section, the four PSS clusters
tackle the same social and environmental elements so that
several authors have located it within SBM category
[12,25,49,56,57].

The following definition of Schaltegger et al., [58] will be
helpful to clarify the position of two additional elements
when considering a PSS as SBM:

"A business model for sustainability helps describing,
analyzing, managing, and communicating a company's
sustainable value proposition to its customers, and all
other stakeholders, how it creates and delivers this value,
and how it captures economic value while maintaining or
regenerating natural, social, and economic capital beyond
its organizational boundaries. "

Firstly, between different points of view about a
mandatory adoption because of strict regulations or the
voluntary adoption due to consumer preference for
environmentally-friendly products [31,32,59],
sustainability has been positioned as an alternative to
improve the competitive advantage of organizations
[25,27,60]. From the viewpoint of companies, the
competitive advantage in the PSS emerges through the co-
creation and co-production of activities among PSS
providers, customers and value network partners [25,38].

Secondly, we recognize that Value plays an important role
either in the PSS or another variety of sustainable
business. Even though the design of novel BM and the
reconfiguration of existing BM have been illustrated, the
innovation of “rethink the value proposition" is
indispensable to  radically improve  sustainable
performance [49]. The PSS Value proposition, not only
for the BoP, is constituted with important premises:

1.- It reflects a business-society dialogue about the balance
of economic, ecological and social needs as such values
are temporally and spatially determined [61], and:

2.- It additionally includes the environment as a new
stakeholder [49,62].

7 DISCUSSION

This review provides a general perspective on how the
postulates of PSS for the BoP has emanated from different
domains in literature. The first foundations of this novel
theme are in the literature related to the development of



businesses at the BoP, however, DfS research has given
important elements in its actual course.

Among the different sections of this text, we can identify
that the postulates of Design Thinking, a novel source of
innovation, have allowed this transition and its influence
continues to shape the search for new technical and social
proposals for the solution of sustainable problems [26,27].

Although the links between strategies of Design and
Business Development do not seem evident, a comparison
of inquiries reflects important interactions between the
general domains; the bonds of DfS innovations of
products for the BoP and the BoP 1.0 strategy [37,63] or
the PSS postulates of co-creation and co-production and
the second generation of BoP strategies [64] could be
evidence.

On this matter, the SBM is currently intervening and
collaborating with the deployment of strategy 3.0 for the
BoP [25]. Both concepts appear to be harmonized because
it addresses most of the previous precepts: product
innovation, active business models design, simultaneous
co-creation by the client and the supplier, as well as the
incorporation of environmental and social interests, are
combined for the creation of sustainable value for BoP.

Basically, the BM tool exposes the strategic areas of a
company but in a broader sense, it also allows to analyze
the effects that value has on them for potential and
renewed value structure. To achieve this task, in this
review we have distinguished that innovation has played
an important role in the PSS chronicle. From BMI or DfS,
innovation always has been present in the formulation of
sustainable objectives [10,50,52,61].

This idea is confirmed by looking for research trends. The
results of a recent study, that aims to delineate the
thematic landscape of PSS research by identifying latent
topics from a large amount of scholarly data, shows that
the topic "PSS as a Business Model for Value Creation” is
the second hottest topic in the literature. In spite of the
PSS continues to contribute to sustainability, it is now
perceived as a new business that creates more value for
customers [65].

Considering the relevant task of designing a BM, we
highlight the role that value plays in the formulation of an
SBM for the BoP. Research has proved that value
proposition, value creation, value delivering, value capture
and value exchange are the essential elements in any
sustainable business model [27,52] however, they must be
adapted according to the specific users' needs, Value
should be understood as value-in-social-context [66].

In this regard, we agree with two arguments in the work of
Dembek et al., [25] about the value in the search to
understand how a sustainable business works in the
context BoP:

Firstly, Value is embedded in the collaborative
stakeholders' relationship and is not a result of an
independent driver of value creation. In view of this
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suggestion, it is possible that PSS for the BoP can have
multiple means to create value, the more stakeholders
participate in the System the greater the forms of value
creation can improve the well-being of poor people.

Although the author emphasizes an economic value,
others identify that Value takes the form of Use Value or
Exchange Value [67]. Therefore, in a general conception
within BoP context; the purchase of a product, the
provision of a service, the revenues, the stakeholder
alliances, the generation of jobs or the improvement of the
poor living conditions could fit both assumptions.

Lastly, the sustainable scope of a BM for the BoP can be
determined with the relationship that exists between the
creation of value and the mechanisms of value capture.
Organizations with strongly sustainable business models
do not harm, and create positive social, environmental and
economic value and thus sustain "the possibility that
human and other life can flourish on this planet forever"
[68].

In a broader sense, authors associate the value creation
with the income, which does not necessarily increase the
well-being of poor people but along with appropriate
mechanisms of value capture, it could ensure a social
benefit for the participants by differencing the value. This
link is in line with what is argued about the nature of
value: Value is a subjective perception of the user, hence
Differentiating value for stakeholders is an important task
in PSS for the BoP.[67,69].

8 CONCLUSION

The integration of sustainability, in the solutions for low-
income people, is identified as one factor that has
determined the PSS research. In the beginning, the
strategies proposed by businesses to mitigate poverty had
an economic bias. Today, society and environment also
play an important role in the design of business models.
To answer our question, we argue that Design and
Business fields have contributed to the current PSS
proposals for the BoP, being more specific; the constant
transformation is linked with the DfS, Design Thinking,
BoP strategies, and Business Model Innovation.

The dynamic articulation of products, services and the
interests of various stakeholders (including the
environment) build a business model that addresses
sustainability and competitiveness at the same time. From
the innovative and strategic perspective, it has been
identified that the value proposition is perhaps the key
concept of the PSS. The well-being of the BoP
communities and the interests of the stakeholders will be
achieved as long as various value paths are created in the
system. From this review, we conclude that future
research should focus on improving the understanding of
the value in PSS and especially on understanding how the
value created improves the living conditions at the BoP.
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