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Business models for sustainable innovation — an etinjgal analysis of frugal products and

services

Abstract
Sustainable innovations are inventions providingeasential progress concerning social, economic
and ecological concerns. The emergence of BadeedPyramid markets and the growing importance
of the developing economies as new sources of fragavations has attracted the interest of sclsolar
and practitioners. Frugal innovation is an inclesapproach to innovation that maximizes value for
customers, shareholders, and society — while sogmifly reducing the use of financial and natural
resources in developing countries. Reverse innowatare frugal products and services successful in
developing markets that make their way back to strialized countries by creating new market
segments. Therefore, both concepts are cruciafdcing sustainability challenges in developing
countries and may also lend insights to businesteiaan industrialized countries. As the relatidpsh
between frugal and reverse innovation and sustaityatemains largely unexplored in the literature,
this study aims to fill in this gap and answer tiegearch question: How can frugal and reverse
innovation strengthen sustainable development, el can business models in this context be
systemized and described? Employing a multiple sasgy design, a total of 59 frugal products and
services were investigated from a business modwlssastainability strategy perspective from June
2014 until June 2015. The direction of innovatioaswdistinguished between (a) from developing
countries to developing countries, (b) from indiasized countries to developing countries, (c) from
industrialized countries to industrialized courgriand (d) from developing countries to industziedi
countries with the purpose to find differences lesmw different directions of innovation and
economies. Findings show that entrepreneurs angaoes offering frugal and reverse products and
services manage to combine the business model elene an insightful manner and create
economic, social and environmental value.
Highlights

* Frugal and reverse innovation have specific businasdels

e Sustainability is not inherent to frugal and reedrmovation

« Different sustainability archetypes relate withfelieént directions of innovation

* Local manufacturing, local R&D, low costs and co@pen are key success factors

¢ Recycling, use of renewables, social and stewagudstgagement are crucial
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pyramid



1 Introduction

Although the concept of sustainability and sustal@alevelopment are debated vividly in literature
there are several main principles to highlight,luding shaping human systems, economizing,
producing and living in a way that the ability dfet Earth's ecosystems to assimilate, buffer and
regenerate is considered. Sustainability stredsesneed for creating resilient systems regarding
ecology, economy as well as society while respgdtire limits of ecological capacity and viability
(Arnold, 2015). Sustainability addresses the coriggiactivities to implement sustainable and secial
ecological requirements across the whole valuench#&nce a product design has been set, its
sustainability attributes are largely fixed” (Nyadt, 2008: 601), and strategies for future proegsse
mostly missing (Bratt et al., 2013) although thesiee some approaches involving several
interdependent but distinct levels of sustaingbitita strategic sense (Robert et al., 2002).
Sustainable innovations are inventions providingeasential progress concerning social, economic
and ecological concerns (Arnold and Barth, 2012104 and Hockerts, 2011). Having an ecological
impact, respective innovations must realize impnosets concerning eco-design and eco-efficiency,
such as reducing energy, land, resource interaity,emissions and waste, etc. per unit of productio
and/or during the use phase (Bocken et al., 204 4qcial impact is clearly given when the qualify o
human life, the quality of health care and serviegsvell as the individual wealth, etc. are imprbve
Thus, one of the key challenges is to ensure tbeess of a business model while simultaneously
combining economic value with environmental andadmenefits.

Frugal innovation encompasses (re)designing predwgrvices and business models in order to
reduce complexity and total lifecycle costs whileyding high value and affordable solutions for
Base of the Pyramid (BOP) customers in developmgntries (Bhatti, 2012; Rao, 2013). There are
numerous examples of frugal innovation outcomes sag cars, refrigerators, medical devices and
healthcare services that cost between 50% and @8%than regular corresponding products and
services (Rao, 2013A specific example includes the frugal cardiograsveloped by General
Electric, which is a simplified version of the nahtardiograms used in industrialized countries.
General Electric’'s cardiogram removed all unneagssamponents and reduced product and process
complexity significantly by using substitute logakvailable materials, used printers from local bus
terminals and off-the-self components (Sharma ged R012). Frugal products and services provide
market opportunities also for cost-conscious coressnn industrialized countries, and therefore by
making their way back from developing to developeatkets, frugal innovations can become reverse
innovations (Immelt et al., 2009). Trimble (201®)@hasizes that reverse innovation is any innovation
adopted first in developing markets and then inustdalized. However, this does not mean that
innovators or companies are in developing counthasthe focus is rather on consumers.

Roland Berger Strategy Consultants (2013) estirtiate frugal products and services are to double
their global market share within the next five yeatoncurrently, frugal and reverse innovations and
related concepts are of growing importance in ta@agement literature. Yet, e Cunha et al. (2014) in

their systematic literature review found that theghl innovation research stream is still in ifancy.



However, as companies have to develop capabiltieshow to do more with less, the frugal
innovation paradigm is crucial for facing futuresginability challenges (e Cunha et al., 2014).

Bhatti et al. (2013) emphasize that frugal innawatiloes not necessarily involve new technologies,
but can also involve new business models. Simuttasig, the business model perspective has been
proposed as a framework to better understand hostaisable innovations’ business model
architectures are built in order to enable suskdnautcomes (Boons and Ludeke-Freund, 2013).
Hence, this study employs a multiple case studygdesnd investigates 59 empirical cases of frugal
and reverse innovations in order to answer theareBequestionsHow can frugal and reverse
innovation strengthen sustainable development, laoé can business models in this context be
systemized and described?

The present article is structured as follows: fitlsé extant literature relevant to business moidetise
context of frugal and reverse innovation as welsastainable development is reviewed. Second, the
research methodology is presented and data andgdimiques are elucidated. Next, findings are
derived from analysis and summarized. The papecladas with a discussion of theoretical and
managerial implications along with recommendatifmmdgurther research.

2 State of the Art

2.1 Business models understanding

A business model describes how a firm creates vdhreugh the exploitation of business
opportunities (Amitt and Zott, 2010; ChesbroughP20 While often confused with the revenue
model, the business model differs from the revemoelel in the following way: a revenue model
deals with value appropriation and a business med#l value creation. There is no exclusive
understanding of business models since variousoeithescribe different elements business models
should contain (Gassmann et al., 2014; Boons ardkdke-Freund, 2013; Amitt and Zott, 2010;
Casadesus-Masanell and Ricart, 2010; Osterwal@64; Zhesbrough and Rosenbloom, 2002).

Elements | Description Frugal innovation Reverse innaation Key-words for
search
Target ...refers to the | Developing countries. Developing countries| Responsibility,
Customer | main group of then developed stakeholder,
customers a firm countries. relationships,
is focusing on. group, consumer,
customer, people
Bottom of the
Pyramid,
developing
countries.
Value ...refers to the Affordability, good-enough products and | Differs; frugal, Product, service,
Propo- benefit offered | services, basic functionality, access to functional, good- customer
sition by the product | knowledge and opportunities; improved | enough-quality segments,
or service health and standard of living; jobs creationproducts and services;| relationships,
offered. It is frugal use of resources; maximize value | low-price, customer- dialog, balance,
viewed in terms | while reduce nonessential costs; centric; identify needs, economic,
of three aspects:| Reduced total ownership cost (not only | customer pain points, | ecological, social,
economic, social initial investment, but also low maintenancend develop products tp local
and and repair), good quality able to cope with solve customer development,
environmental | given infrastructural difficulties, robustnessproblems. affordable, jobs,
value. user friendliness and economies of scale income, standard
(Tiwari et al., 2014). of living.
Revenue | ...describesin | High price sensitivity; high cost of Niche markets in the Financial model,
Model general terms operation, low margins and high-volume | rich world with needs | distribution,
how a company | orientation. similar to the mass costs, costs




makes money,
what the main
cost drivers and
profit
opportunities
are. From a
sustainability
perspective, it is
worthwhile
observing the
distribution
across partners
and stakeholders

High costs related to training, awareness
and education of customers and value ch
actors; Provision of micro-finance service
so that customers can afford to pay.

Top 10 core competencies for frugal
innovations: ruggedization, lightweight,
mobile solutions, human centric design,
simplification, new distribution models,
adaptation, use of local resources, green
technologies and affordability (SCU, 2013
Low price, compact design, no frills
structure, limited use of resources, reuse
existing components, ease of use and

market in poor
picountries; marginalized
5 markets in the
developed world as
they are mostly
underserved or ignored
captures the value
added in developing
economies;
)high-volume
orientation in the
otleveloping world
(Govindarajan and

structure,
benefits, high
volume, growth,
scalability,
revenue stream,
ecological and
social impacts.

of economic cutting edge technology (Rao, 2013). Trimble, 2012).

benefits.
Value ...describes the | Specialization principles, pricing Two of the key Key activities,
Chain specific techniques, low capital intensity, workflow innovation phases take| channels,

activities used to
create value and
refers to the
numerous
aspects of
relevance from a
sustainability
perspective, for
instance the
active
engagement of
suppliers in
sustainable
practices.

principle, high volume, talent leverage an
values deeply held across the organizatiq
(Prahalad, 2005).

Frugal engineering, local capacity buildin
involvement of BOP markets into the valu
chain as suppliers, distributors, producerg
and service providers, local suppliers, no
traditional supply chains, alliances with
local non-conventional partners.

d place at least in a
ndeveloping country;
before launch
),knowledge is created,
edefined, and conveyed
in new products and
n-services (Von Zedtwitz
et al. 215); Reinvent th
product from the
ground up; clean-slate
innovation; Build new
core competencies;
Build new global
growth platforms baseq
in emerging markets
(Govindarajan and

Trimble, 2012)

partners, supply
chain, suppliers,
resources,
technology,
engagement,
integration,
balance,

2 distribution, issue

management,
social and
materials cycles,
wastes.

Table 1: Business model elements in the lightugfdl and reverse innovation

The architecture of a business model comprises tloge (Amit and Zott 2010) to nine dimensions
(Osterwalder and Pigneur 2009) according to diffeqgerspectives. For example, Chesbrough and
Rosenbloom (2002) perceive business models as toexlibetween the technical and economic
domains of business environment, while Casadesussidl and Ricart (2010) regard business
models as choices such as assets, policy or goxgechioices made by the management teams and the
associated consequences of these choices in tdriine dmpact they have on the firm’'s success.
Boons and Ludecke-Freund (2013) perform a systentiggrature review in which they find three
main streams in the business model literature, hathe technology focused stream that emphasizes
the business model concepts for technology compattfie strategic management stream that views
business models as tools for the improvement afrapany’s value chain and the strategy-oriented
stream that enhances it with a market competitiod afficiency focus. They suggest several
normative requirements for the four business medetponentgarget customervalue proposition
revenue modelandvalue chainproposition, addressing sustainable innovatiomsadcordance with
these four elements we combined several existingequalizations for business models for the
purpose of this investigation (see table 1; Gassanet al. 2014; Boons and Lidecke-Freund, 2013;
Osterwalder, 2004). Moreover, a recent stream hblscs suggests that the concept of sustainable
innovation needs a systematic framework for exatimnaand that business model framework could

serve as one (Boons and Lideke-Freund, 2013). Mmeisombine business model elements with



sustainability and frugal innovatioim our case it is of interest whether there are esalifferences

recognizable in terms of sustainability.

2.2 Innovation terms in the light of frugal and rewerse innovation

Already in 1995, Luken and Freij (1995) analyzedketaopportunities for developed countries and
cleaner industrial production in developing cowedri Roland Berger Strategy Consultants (2013)
argue that western companies have a very competgosition in the high-end market both in
developed and developing countries, but a weak amubst non-existent position in the low and
bottom markets in developed and developing coumntiidiey also show that precisely these market
segments are the ones which will encounter straogvtty in the near future. Therefore, western
companies should better position themselves inrdaeealize benefits. There are several concepts
and definitions describing innovation concerningpaot, market opportunities, point of origin, target
markets, sustainability impact, etc. (see tablerBus, the comparison of definitions makes cleat th

there are similar approaches, and different teromsbine different items of classification. Therefore

frugal and reverse innovation will be introducedriore detail below.

Term

Definition

Sources

Blowback innovation

Innovative solutions developed and adopted firgnrerging markets

Brown and Hagel 2005

Bottom of Pyramid
Innovation

Products and services which address under-served-eerved markets at th
low end of the economic system

Prahalad (2005)

Catalytic Innovation

Innovative practices based primarily on social geamand creation of socig
wealth for poor consumers througbcalable, sustainable, system-changi
solutions’ Catalytic innovations are low-cost, simple saos which are usefu
for people traditionally ignored by the social sest considered ‘good-enougl
by users, meet significant underserved need. Exesmpfl catalytic innovatior]
are frequent in health care, education and econdevielopment.

Christensen et al. 2006

Cost Innovation

The use of cost advantage of developing econonmesrier to develop
innovativeness at much lower cost

Williamson 2010

Disruptive Innovation

Processes of replacing older technologies with neldgies that change th
course of development. Disruptive innovation aredpcts or services whic
offer superior customer value at low cost.

Christensen 1997

Frugal Engineering

A clean-sheet approach to product developmentatingd to maximize value fo
customers while minimizing non-essential costs.g&tuengineering refers t
product developed practices.

Sehgal et al. 2010, Radjg
etal. 2012

[=3

Frugal Innovation

Frugal innovations are not re-engineered solutidng products or service
developed for very specific applications in res@dconstrained environment
They are based on new product architectures thatoditen quite disruptive; fo
example, by making a stationary product portablefrigal innovation may
reach an entirely new customer group.

The Economist 2010

Zeschky et al. 2014

Gandhian innovation

Innovation developed for the Indian market, coroegfing to the two Gandh
assumptions: affordability and sustainable develapm

Prahalad & Mashelkal
2010

Good-Enough
Innovation

Innovation associated with functionality and featudesigned in a way th
they meet specific needs of customers with limgedironmental resources

Hang et al. 2010; Zeschk
et al. 2014

Grassroots Innovation

Bottom-up development approach which includes $aotegrity and social
civiians as inventors by connecting people througitial and technica
networks in order to develop ecologically and sbciacceptable products an|
services.

Brem & Wolfram 2014

Inclusive Innovation

Innovations for inclusive growth are developed teate and enhanc
opportunities to improve the well-being of thoseret BOP. The developmer
and implementation of new ideas which aspire tcatereopportunities tha
enhance social and economic wellbeing for disecfissed members of society

George et al. 2012

Indigenous Innovation

A process of making use of technologies transferirein the advanced
economies to develop superior technologies at home

Lazonick 2004, Lu 2000

Jugaad innovation

Innovation based on ingenious solutions, consistihgvercoming limitations|
(e.g. the lack of funds) and finding effective,enftimprovised solutions wit
limited resources

Radjou et al. 2012

Resource Constrained
Innovation

Innovations which use minima resources and aredsfie to end-customers.

Ray & Ray 2011; Sharm
& lyer 2012;

Reverse Innovation

The development of ideas in emerging markets aad the export of this
knowledge and innovation to developed economies

Govindarajan &
Ramamurti 2011, Trimble

2012, Immelt, et al. 2009




Trickle-up Innovation | Innovations developed for the bottom of the pyrathiat subsequently trickly Prahalad 2005
up to the developed world

Table 2: Concepts and understandings of innovatiahe light of frugal and reverse innovation

Brem and Wolfram (2014) suggest that frugal innimvaintegrates the specific needs of BOP markets
as a starting point and works backwards to devetdptions, which often end up very different from
existing solutions in developed markets. As suchgdl innovations do not only involve new
technologies, but also innovative ways of alteriraglitional value creation and capture mechanisms
through value chain elements reconfiguration, fess models reshaping, re-engineered products and
services, inclusion of poor into the economic mezlend extreme focus on affordability constraints.
Initially, Christensen (1997) used the term dismgpttechnology, then extended the concept to
disruptive innovation in order to emphasize thednéa new business models (Christensen and
Raynor, 2003). Similarly, Bhatti et al. (2013) alsmphasize that frugal innovation does not
necessarily involve new technologies, but it doeslve new business models. Another approach
related to theoretical foundations of frugal inntima is proposed by Bhatti (2012). He defines the
theoretical roots of frugal innovation at the iseation between social innovation, business innowat
and institutional innovation. As such, businessoiration explores the resource constraints,
institutional innovations support the institutionaids debate and social innovations reveal aspdcts
dealing with affordability constraints. AndersondaMarkides (2012) suggest that frugal innovation
needs to meet numerous socio-economic, institutiama environmental requirements of developing
countries and the specific criteria of affordalgjlitacceptability, availability and awareness.
Furthermore, the authors point out that develoghugal products implies the creation of a new
‘who’, ‘what’ and ‘how’. Similarly, George et al2012) argue that process and business models are at
least equally important — if not even more imparthian product innovations in emerging countries.
Tiwari et al. (2014) define the value propositiohfaugal products and services as reduced total
ownership cost (not only initial investment, busalow maintenance and repair), robustness, user
friendliness and economies of scale. There is cmugein the literature that frugal innovation’secor
focus is low cost (Brem and Wolfram 2014). Howevbere are different opinions regarding the way
that is achieved. Some authors suggest that inr dalexchieve significantly lower costs while
maintaining high quality, frugal innovation focus @ore features and eliminate unessential ones
(Moore 2011). Others suggest the use of a techriglied reverse engineering, which starts with an
existing competitor's product and works backwardsdefine the development and manufacturing
process (Samuelson and Scotchmer 2002).

Immelt et al. (2009) define reverse innovationsre®vations that make their way from developing
countries to developed markets. Zeschky et al. 4p@&velop a topology for frugal innovation and
suggest that any frugal innovation developed infandeveloping markets that makes its way back to
developed markets is a reverse innovation. Govajdarand Rammamurti (2011) argue that there are
a large number of companies from developing coestthat enter industrialized markets with

products developed in their country of origins. rand Wolfram (2014) define reverse innovation as



the development of new products and services infaneémerging markets that are then equally
introduced to industrialized markets if demanddentified. Von Zedtwitz et al. (2015) argue that
most definitions of reverse innovation are marketddl and incomplete because they exclude loci of
idea generation and development. Thus, a clearefrark and topology of reverse innovation is
missing in the literature. They propose a comprsivenglobal innovation model that extends the
market-based model by adding two dimensions: deveémt and ideation-based reverse innovation
(see also table 2). As there are different clasifins for defining frugal and reverse innovatioe,
work with the following definition: in our sampléugal innovation describes a process that reduces
the complexity and cost of goods or services —eeitturing production or the utilization phase or
both. In accordance with Zeschky et al. (2014)erse innovation is when a successful frugal product
or service opens up a new market segment in indlistd countries and therefore follows a reverse

innovation path from developing to developed market

2.3 Sustainability challenges

In their in-depth investigation of frugal innovati@and related terminologies, Brem and Wolfram
(2014) find most conceptualizations do not inhdyeobnsider sustainability aspects, while some
terminologies directly imply ecological or sociaistainability impacts. First, the literature hasnha
connected frugal innovation to the terms inclusivewth and inclusive innovation because of the
principle of organizations engaging in social inaten activities in order to drive social and
economic development in disfranchised communit@sofge et al. 2012). Subsequently, the concept
of inclusive business models is helpful for sucttéssommercialization of frugal products and
services at the BOP (Halme et al. 2012). Porter lraainer (2011) propose the concept of shared
value in order to emphasize the need for new ininmvapproaches to be employed by organizations.
Second, several authors argue that the underlymiiggophy of frugal innovation, doing more with
less, has ecological aspects as direct attrib8ies1( and Wolfram, 2014).

Innovations in developing countries do not tendnimlve technological breakthroughs, which drive
innovation in developed countries (Zeschky et aD14; Soni and Krishnan, 2014; Brem and
Wolfram, 2014). They rather involve novel and inative combinations of existing knowledge and
technologies in order to solve local problems (@darajan and Ramamurti, 2011). In developing
markets, customer needs are unique and differemt fleveloped markets. Since products of the
developed world have high cost bases, even wheegadre reduced significantly they do not allow
for competitive prices and reasonable profits inedigping countries (Sehgal et al., 2010; Sehgal.et
2011). Another way of seeing frugal innovationtisough the lens of the paradox “doing more with
less,” because by employing frugal innovation cdjti@s firms are able to produce more economic
output and social impact while considerably redgcthe cost of procurement, production and
distribution. “Business model innovations for susddility are defined as: innovations that create

significant positive and/or significantly reduceégative impacts for the environment and/or society,



through changes in the way the organization ansglalse-network create, deliver value and capture
value (i.e. create economic value) or change tlaire propositions” (Bocken et al., 2014 pp 44).

As the relationship between sustainability and d&tugr reverse innovation is not inherent, several
papers analyze how frugal and reverse innovatioive gdustainable development (Brem and Ivens,
2013; Bhatti, 2012; Basu et al., 2013; Christenseal., 2006). Bocken et al. (2014) apply a set of
sustainable business model archetypes. The aythdiermed an extensive secondary data survey and
found eight main archetypes for sustainable businexdels, including: maximize material and energy
efficiency (Al), create value from waste (A2), dithge with renewable and natural processes (A3),
deliver functionality rather than ownership (Ad)lopt a stewardship role (A5), encourage sufficiency
(AB), repurpose for society/environment (A7), ardelop scale up solutions (A8).

Yet, there is no empirical investigation of frugafoducts and services and their potential for
sustainability. Therefore, this paper aims toifillthis gap and examine multiple empirical cases of
frugal and reverse innovation and investigate thagtainable innovation potentials. In our analysis
we focus on economically successful business mautelsnovations launched in BOP markets, and
the focus lies on the main factors of economic esgcand the potential ecological and social
outcomes.

3 Methodology

Research Strategy

This study employs an exploratory multiple caseltapproach in order to investigate 59 cases of
frugal and reverse products and services. The rdetbgical foundations are rooted in the grounded
theory approach, in which data is systematicallihgeed and analyzed in order to generate theory
(Strauss and Corbin, 1998). The grounded theoryoagp is suitable for this study because it is an
exploratory approach best suited for when no expbstable hypotheses exist yet and the research i
only in its infancy. As mentioned before, frugaldareverse innovation literature streams have not
reached a maturity stage yet and thus, the masibdeiapproaches for investigation are of explaoyato
nature. In order to obtain the rich insights onibess models and how they create sustainable
innovation, a multiple-case embedded case studgriess adopted (Yin 2013). The employment of
a sample of 59 cases provides a good basis foytaalgeneralizations (Eisenhardt 1989). In ortder
show the effectiveness of the database, we uststiardf external validity for case study research
design as recommended by Gibbert et al. (2008)Esehhardt (1989). As such, they suggest that in
the case of theoretical sampling, efforts are fedusn theoretically useful concepts and cases are
selected ‘in order to fill theoretical categorieslprovide examples of polar types’ (Eisenhard891.9
pg. 537). The case study approach is suitableefeearch questions involving ‘why’ and ‘how’ that
aim to identify key variables and the associatddtiomships, thus, the main focus of this study is:
How can frugal innovation strengthen sustainablelbgment, and how can business models in this

context be systemized and described?



Data Collection and Analysis

Data collection, analysis and interpretation weoaedfrom June 2014 until June 2015. In the first
step, we identified academic articles on frugal seveérse innovation by using the search keywords as
presented in table 1 in common scientific databa&kbdound papers were scanned for analysis of
frugal innovations. A good overview of products a®dvices is provided by Pitta et al. (2008), Rao
(2013) and Zeschky et al. (2014). A product or iserwas introduced in our database if it was
mentioned in at least two frugal and reverse intiosaacademic articles, making sure that the sample
contains only very popular and studied frugal aederse innovation. Making sure that a selected
frugal innovation or service was identified indegently twice, so we did not need to make clear
anymore that these innovations and services caedilg classified as frugal. Thus, a large datalodise
products and services often mentioned in the fragdl reverse innovation literature was created. For
each case, different sources of information haventemployed in order to ensure data triangulation
(Yin, 2013). The data was mainly collected thropgiblicly available documents because documents
can be understood and analyzed in the same waytasiews - namely as text (Silverman, 2001).
Main academic search engines (such as Google $cEB&CO, Sage and Science Direct) were used
to retrieve academic literature based on frugal r@wdrse innovation case studies. The keywords for
the search were derived from an extensive liteeatewiew on frugal and reverse innovation (seestabl
2 for an overview). The Google search engine prawetie very helpful in identifying reports of
NGOs and development organizations as well as #omgicompanies. During the data collection
phase, a database with a protocol was createdtietimain information, the corresponding sources,
coding schemes and data analysis in order to comvjily external validity and reliability aspects
(Gibbert et al. 2008). Sources of data collectriude:

1. Academic literature in the form of scientific castdies or teaching cases on frugal, reverse and
resource constrained products and services in gaiand books (e.g. Prahalad, 2005; Ray and Ray,
2011; Zeschky et al. 2011; Govindarajan and Ramar20t1; Agarwal and Brem, 2012; Bhatti et al.
2013; Rao, 2013; Tiwari et al. 2014)

2. Magazines, newsletters, interviews with executiv@syversity reports, company websites, product
manuals, videos (e.g. Nature, The Economist, Hgttin Post, Forbes, Health International, Harvard
Business Review, Harvard Business School Casegdijctditin, gehealthcare.in, bamboobike.org,
Siemens.com, airtel.in, araving.org, ace.tatamatons, IMD on Lessons from Saurer in 2009, MIT on
Affordable Speech Synthesizers, KPMG reports, RbBerger Strategy Consultants Reports)

3. Reports of foundations, development organizatioms MGOs (e.g. GlZ, USAID, Nesta UK, World
Bank, World Health Organization, DFID, Serco Ing&i

4. Interviews or emails — in order to amend missinfprimation. Several interviews with experts from
NGOs, startups in developing countries as well ampany representatives from multinational
companies (MNC) were conducted by the authors. Soeeviews were conducted on the phone,
while in some cases information was asked via efr@ih the company representatives. The interview
guestions followed the same themes as the datactioth procedure. Especially challenging was

finding reliable data regarding the dimensionsaitie chain and profitability.



In a second step, we analyzed all cases accorditigetbusiness model items (as shown in table 1)
and selected those products and services that des@dy been introduced to the market and thus

entail a functioning business model for certainetim

Products or Services (%) Geographical Coverage (%)

Services
20%

M India

M China

M Products
M General - Developing

Services countries

Products
80%

Africa

Other

Industries (%) Type of Ventures (%)

M Health ® Multi National

m Home Appliances Corporations (MNC)

M Telecommunications M Local Companies
M Transportation

Local Entrepreneurs
Energy

Education Other

14% 14%

Other

Figure 1: Overview of cases selected for the anslys

The data collection and analysis processes arerrd#rative for case study approaches (Eisenhardt,
1989). Although difficult to codify, the data ansiy used a list of codes derived from the sample
literature (see table 1). The research and thdtsesere structured using the business model and
sustainability frameworks presented in this papét&ature review and the current challenges the
investigated ventures face at the moment. Businezdels were analyzed on the basistaiget
customer value proposition(environmental, social in addition to economicueg| revenue model
(appropriate distribution of economic costs andefies), andvalue chain(inclusion of BOP markets

in the value chain as suppliers, distributors, iserproviders and producers).

The final database consists of 59 cases, all ahtheoducts and services found in the frugal and
reverse innovation academic literature. All haveady been launched on the market and achieved
market success to a certain extent in terms ofksalfitability and development objectives. The
sample entails a cross-industry and cross-courgsjgd in order to allow for heterogeneity and to
evaluate best practices across different contexticabrs (Yin, 2013). Frugal innovations examples
range from product innovations (e.g. cars and nadéguipment) to service innovations (e.qg.
transport services and surgeries) and from difteggographical areas (e.g. Asia and Africa) and
industries (e.g. food, transport, education). Féglirgives an overview of the ratio of services and
products, geographical coverage, industries, apelstypf ventures analyzed in this research. Although
not representative, the industry types found indatabase confirm the findings of Pitta et al. @00

who found that most frugal products and services\mese essential sectors such as healthcare,



energy, food, housing, transport and water andnimtion and communication technologies. As such,
they classify frugal innovations in four categoriek needs according to which we classify our
database: 1) basic needs for survival (16 casgsgsntial services for safety and security (3@sgn

3) connectivity needs for social interaction (6esgsand 4) finer things in life for self-esteem altf-
actualization (7 cases). As such, our 59 casesliatgébuted across the four categories and provide
opportunity for cross-comparison.

Used classifications

To analyze business models in regards to sustéitgabeveral classifications were used besides the
type of innovation (product versus process) anditfextion of innovation was distinguished between:

(a) from developing countries to developing countried7-cases including 18 products and nine
services (two of which are often cited as revemsevations),

(b) from industrialized countries to developing cowdri- 27 cases including 24 products and one
service (eight of which are often cited as revamsevations),

(c) from developing countries to industrialized cowegri(reverse) — three cases all products
developed by multi-national and local companiesited in developing countries that made
their way to market success in industrialized coaestand

(d) from industrialized countries to worldwide customertwo products successfully developed
and marketed by Siemens and Ikea.

All products and services in the database areifiesaccordingly in (Figure 2).

GE Ultrasound  Tomography I:> GE Ultrasound Tomography
GE vscan Scanner Bamboo Bike GE vscan Scanner Reverse
HMI Pannel Weighting Scale HMI Pannel Weighting Scale Innovation
GE ECD Twisting Machines Bamboo Bike GEECD  Twisting Machines

Bassinet Cooking Stoves  Columbia-Asia Healthcatre
Three-wheel Generic drug
ambulance Cooking fuel Multix Select DR
Solar Fridge Monitoring

Foldscope ng(l)a Darshana projector System lkea Houses

Detergent powder Pureit  Heart Rate Monitor
Computer Mouse M215 Clock Sense  Solar Light Bulb

Microwave - . Reverse
Washing machine :> Washing machine

Innovation

Firefly
Laptop Distribution

From Industrialized Countries

Microwave

TATA TATA Nano

Chotukool Fridge ~Mobile Phone Banking Harbor cranes
Swach Windmill S Speech Synthesizer
Motorcycle  Jaipur leg inami oaps
Health City Bharti Airtel Dabbawallas Wine refrigerator
Car Guang M-Pesa
Siemens .
Lifesupport Aravind Eye Care Ginger Hotels

Tablet Wockhartd Hospitals  pittcool Fridge
Computer TATA Sky
Bamboo

microscope

Hepatitis Vaccine

Solar Energy Oorja stoves

TATA Ace

From Developing Countries

To Developing Countries To Industrialized Countries

Figure 2: Classification of cases according to thieection of innovation

Firstly, all products and services developed infar developing countries that achieved market

success there and found their way back to achiesmé&en success in industrialized countries were
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classified as reverse innovations. For instanceasa portable ultrasound system developed by
General Electric mainly for the Indian market anday sold in both developing and industrialized
countries. Second, sustainability was analyzedhenbasis of sustainable innovation and therefore
with regard to its economic, social and environrakmhpacts. Third, as part of the data analysis, th
sustainable business model archetypes proposeddkeB et al. (2014) were applied. The analysis of
the cases according to the business models, saisiiéiynimpact and the sustainable business models
archetypes was done independently by each of tlee tuthors in order to ensure results reliability
and triangulation. Analyzing the inter-observer sistency or inter-rater reliability, the respective
coefficients were calculated using SPSS. Cohenjsp&awas used for the archetypes, whereas
sustainability was measured by Cronbach’s alphaebicer, contingency analysis was conducted in
order to find relations between the single catexgori

Limitations

The study focuses on collecting data of 59 frugal eeverse innovations mainly through secondary
sources and then analyzing the data through trsedktineoretical frameworks derived from literature
Thus, other important cases might have been mig$edinvestigated business models target different
income levels of BOP customers. Possibly more fipeicisights could be gained from having a
consistent target group. Although well describedlitarature, several cases were lacking data
concerning our classification. Although triangutatiwas used for data collection, there were still
difficulties in obtaining data that satisfied allassification items. Thus, our classification and
evaluation are based on the available data. Ouplsaonly shows a current momentum, since there is
always the problem of studying sustainable inn@vatn a single period due to sustainability’s long
term orientation. In order to have more solid ressuhe analysis should be amended by more cases
and case evaluators, especially to generate rgsgiatistical data, and performed as a longitudina

study in the future to ensure sustainable progress.

4 Findings

4.1 Business models patterns

The structured analysis based on the approachpeeséy Bocken et al. (2014) reveals several
interesting insights into the relevant elements aadse-and-effect relationships in the field of
sustainable innovation. As most products and sesviom the sample refer to basic needs of the BOP
markets, the value proposition inherent to mosésas related to higher standards of living. Fittsg,
standard of living is increased through the prawisof basic services at lower costs, and secomed, th
savings BOP consumers can retain and use for attierties. An important finding is that most okth
developed products are based on given social prshland the product or service ideas aimed to
provide solutions to those problems. For examipdenon-electric fridge Mitticool addresses the need
for constant food cooling without electricity besauwf repeated power shortages in India. In regard
the value capture mechanisms, all analyzed busmestels were characterized by comparably low

business margins. Some ventures clearly specifythigyy are financially successful because of the
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large number of transactions and customers, sutf-lBesa and Bharti. The low margins also foster
low cost structures for the underlying supply chema distribution systems and well as require gelar
volume of operations in order to be economicalgble.

The value chain activities include local materidtsal suppliers, local production as well as local
distribution systems. Local distribution was orgaui through local shops, local shopkeepers, local
entrepreneurs, local NGOs and specifically the Iwvemment of women. This aspect needs to be
highlighted since traditionally women do not corsprithe majority of entrepreneurs, company
founders or the workforce in both developing andustrialized countries. Local distribution is
reflected by mostly very basic revenue models for $ales of products and services. For other
businesses the reduction of materials and resouwvassone guiding design criterion for the offered
products and services. However, whereas the upstse@ply chain is typically characterized by low
cost-orientation, rather high costs emerge for atioig and training of employees as well as for
customers. In the case of Aravind, employees negmtific trainings to perform eye surgeries
(Prahalad, 2005), while in the case of the wateifipu Swach, offered by TATA Chemicals, large
investment was needed for education and marketatgnnals

Marketing aspects also became visible during tladyars; obviously, changing the name and adapting
it to local languages has an important impact endttractiveness and appeal of products and service
to local customers. For instance, the banking serM-PESA was adapted for the Swahili language:
the M stands for the commonly used word mobile, iwae “pesa” is Swahili for less money. The
same principle could be observed for water purfiieach, where TATA does not need to provide any
further explanation since the term “swach” meaesuclin Hindi.

Moreover, we identified that it is necessary toensthnd the roles of MNCs as well as NGOs for the
understanding of business models in the conteftughl innovation and sustainability. In this saspl
many frugal products and services are developatidgubsidiaries of MNCs in developing countries
(e.g. GE, Philips and Unilever). In addition, seemnnovations have been developed by local
companies and then taken over by MNC, as is sedneitase of Safaricom, which was bought by
Vodafone. We identified several cases in which NG@=e involved. NGOs are integrated at
different levels of the value chain, such as in R&Mding, awareness and marketing as well as
distribution, as in the examples of Pureit.

Cooperation through alliances and partnershipsappe be the solution for dealing with low profit
margins and institutional barriers in developingimvies. In several cases, prices were still ta hi
for all people at the very bottom of the pyramicdoPeration has been established with NGOs, local
institutions or governments in order to provide mazedit or insurance services. For instance, Tayol
cooking stoves (Ghana) cooperates with microcradititutions, or Narayana Hospitals (India)
cooperates with the Indian government to creafeeaial insurance plan for the poor people. Overall,
the business models of frugal innovations contaedpminantly similar value propositions, local
value chain activities, cooperation through paghgrs and alliances with non-conventional players

and local development R&D capabilities.
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4.2 Business model patterns and sustainable deveinpnt

As the main research question of the study was fnagal and reverse innovation enable sustainable
development, the analysis aimed to understand Huosv Husiness models architectures create
sustainable outcomes. The sustainability framevaoidysis along with the inter-observer consistency
coefficient revealed that sustainability is noterdnt to frugal and reverse products and services.
Based on our sample, on average, every fifth priodiuservice is not related to sustainability onas
based on a sustainable business model or archetypealanz microwave, ZPMC harbor cranes or
twisting machines. Table 3 provide an overviewhs main findings by specifying the sustainability
impact for each sustainability type, and table ghhghts the respective sustainable business model
archetypes and the direction of innovation (4).i@egconomic value, the majority of the cases ereat
either social value, ecological value or both. irRgtance, several business models for medical dgvic
show economic and social impact since these predireiate substantial income for the companies
and also improve health at the BOP by providing meow cost services, such as the Tomography
Scanner, the Patient Monitoring System or the Bitsmd Machine. In accordance with tableobe
dimension of sustainability or double bottom lime found primarily in the directions industrializta

industrialized and developing to industrialized.

Sustainability Average Sustainability impact
dimension cases
(number/
percentage)
Economic 12/ 20 Lower production cost per unit, higher pratility, employment, increased
agricultural output
Ecological 9/ 15 Reduced use of materials, production resouecesgy, water, emissions;
substitution with local materials and processestaas a resource.
Social 0/0 Free up women and child labor, health caréices for people in remote villages,
education materials for remote schools and unitressi
Economic and | 17/29 Women employment opportunities, accessftorimation and knowledge
social networks, education and training, access to nelavercost health services
Economicand | 2/3 Lower production costs per unit, less use affiamials and resources, less emissions
ecological
Social and 5/9 Use of locally produced, clean energy at dffibte prices enables increased
ecological agricultural output
Economic, 14/ 24 Collaborative and inclusive value chainsatiom of markets for agricultural
social and waste; increased workforce productivity throughaadion, training and
ecological knowledge; provision of basic services to incresiaadard of living.

Table 3: Overview of findings in terms of sustaitighimpact

Reverse innovation can only be identified in twaeigfht archetypes cases (A1, A5). A deeper analysis
of the specific business models shows that forregvennovation the economic impact seems to be
critical as in the cases of the Wine Refrigeratmat #ATA Sky. These products have been developed
in developing countries, however a deeper look shitnat their target customer is rather middle class
than the BOP customers. Thus, these products awttese are also promising for lower-income

customer segments in industrialized countries. #alaklly, health-related products and services are
brought from developed to industrialized countr@s;h as the VScan and the Tomography Scanner.
These reverse innovations are often optimized imgeof size, weight and robustness. Hence, they
open up new market segments in industrialized msrk&lso in industrialized countries, these

medical devices are not affordable for every mddpractice. Thus, two aspects are central for
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making medical devices advantageous for reversmation: 1), the mobility of devices that opens up
new application fields such as home visits andh@)affordability for smaller institutions as well.
Environmental Aspects

From the environmental perspective, the analysisvshthat in several cases there is a reduction of
used material and production resources needecéoprtoduct (including packaging) or service and
thus, reduced emissions. This also includes thecestl consumption of energy and water. One
specific approach to reduce resource consumptitmnsake use of waste and renewable materials for
value creation. For instance, TATA Swach utilizes rhusk, the Bamboo microscope and bike are
made of fast growing bamboo and the Solar Bulb aslenof waste plastic bottles. This concept is
closely related to the idea of focusing on the afdecal resources. For example, Mitticool fridgeda
Solar Bulb replace materials and processes withl land natural processes. A few examples follow
the concept of encouraging functionality rathemtloavnership as well. In the case of Oorja stoves

people can borrow, and therefore share, a prodatdad of buying it.

Sustainability business Average cases | Direction of innovation Some examples
model archetype (number/
percentage)
Al Maximize material and a4/ 7 Developing to Developing, Car (TATA Nano), Washing Machine ,
energy efficiency Industrialized to Developing, | Microwave, TATA Ace, Computer Mouse
Industrialized to Industrialized, M215, vscan, lkea Houses
Developing to Industrialized
(reverse)
A2 Create value from waste 2/ 4 Industrialized &v€loping Darshana - Lunch Box Projector, CookinglF
Solar light bulb, Bamboo Bike
A3 Substitute with renewablée 6/ 11 Developing to Developing Bamboo Windmill, Solar Chill Fridge, Bamboo
and natural processes Industrialized to Developing Bike, Oorja stoves
A4 Deliver functionality 1/2 Developing to Developing M-Pesa
rather than ownership
A5 Adopt a stewardship 16/ 27 Developing to Developing, Monitoring and Lifesupport - Diagnosis and
model Industrialized to Developing, | Imaging, Pureit, Tomography Scanner, Water
Industrialized to Industrialized,| Purifier Swach
Developing to Industrialized
(reverse)
A6 Encourage sufficiency a4/ 7 Developing to Depéhg Tablet Computer (Aakash), Chotu Kool
Refrigerator, Bharti Airtel
A7 Repurpose for society/ 11/18 Developing to Developing, Aravid Eye Care, Bamboo Microscope,
environment Industrialized to Developing Foldscope
A8 develop scale up 2/3 Developing to Developing, Solar Light Bulb, DabbaWalas of Mumbai
solutions Industrialized to Developing

Table 4: Overview of findings concerning sustaiedmlisiness models archetypes

Social Aspects

Social aspects range from work creation, or invajviocal people to make essential products and
services available to people at the BOP, to educaind general improvement of living standards.
Products and services that cost less money becotrenly accessible to poor people (such as soap or
detergent powder), but they can also spend leftavaney on education, food and other goods or
services. Similar considerations can be made fepitals buying cheaper medical devices (such as
VScan and the Tomography Scanner). In this respaetcentral aspect is that poor people get access
to health care by cheaper services or by new mied@aces that are often portable and simplified in
hospitals and for flying doctors. Some of the amadl business models involve women as central
actors. The employment of women improves socialistand empowers women in general. However,

the creation of jobs through local developmentdpmtion and distribution is important for the geaier
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life status and may serve as a trigger for theblistanent of entrepreneurial business ideas inréutu
One interesting example in this context is the TANAno: TATA employs entrepreneurs in remote
locations and teaches them to assemble and ssll(Ray and Ray, 2011). TATA ensures word-of-
mouth marketing and reaches remote locations wingating jobs. This effect is even fostered by
involving the entrepreneurs into the collaboratiesign of products.

Information access is also critical for educatioasppects: for example the Foldscope microscope and
the touchscreen tablet computer, Aakash, provideathnal materials for schools and universities
that developing countries otherwise would not hageess to. Along with essential products and
services, people also get access to information ammunication technology with the help of
products like M-Pesa for banking transactions amdaTSky for international TV. M-Pesa, for
example, allows people to fulfil the prerequisifes a credit and therefore for establishing own
business. Successful frugal products and servioea tbt more than just selling products to BOP
markets: they create social impact by raising amese and education through complementary
activities, e.g. M-PESA with renewables energy Aravind with Eye Care Camps in remote villages.
Economic Aspects

Along with the aspects of business models elabdnapen in the previous sections, economic aspects
of sustainability have been analyzed. Analyzed riegs models have significant impacts on
employment and the economy. For example, new nmafketagricultural waste were created, where
farmers can make extra money by selling it (fornepi® Oorja stoves). In general, the businesses
create employment opportunities for local peoplamil&r to education, training and access to
knowledge this has a spillover effect on the econeeople are more productive and better prepared
to work. The integration of local entrepreneurs amanen into the value chain such as in the cases of
TATA Nano and Chotukool can free women and childirem hard labor in agriculture. Especially
interesting is how Aravind and Narayana take higfiosl women from remote villages and train them
to perform basic tasks in the hospital and empheyt (Prahalad, 2005). Many of the cases analyzed
focus on remote locations, where this effect hasvaam higher impact. The positive effect on general
health, which was elaborated upon in the previ@esian on social impact will reduce mortality and
fetal death rate. From an economic sustainabittgjpective, this will impact productivity and thest

of the health system positively in the long run.

Statistical analysis

The Cohen’s kappa is 0.898. According to BrymarO&0a coefficient above 0.75 is considered very
good. Cronbach’s alpha is 0.909, and this indicatkigh inter-observer consistency. Moreover, using

contingency analysis, the following relations wiglentified, see table 5.

Category pairs Phi Cramer's V | Contingency | Approx. Pearson Chi-Square
Coefficient Significance | (Value/df/Asymp.
Sig. (2-sided)
Sustainability - Archetype 1.398 | .625 .813 .000 115.333/40/.000
Sustainability — Type of innovation .383 .383 .358 .123 8.667/5/.123
Sustainability — Direction of innovation | .824 476 .636 .000 40.076/15/.000
Archetypes — Type of innovation .364 .364 .342 453 7.806/8/.453
Archetypes — Direction of innovation .553 .320 484 .800 18.070/24/.800
Direction of innovation — 497 497 445 .002 14587/3/.002
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[ Type of innovation | |
Table 5: Contingency analysis, N=59

Only in the case of the direction ‘developing toeleping,’ products and services are almost equally

represented. Products are dominant in all the thitesr directions of innovation in our sample.

5 Discussion

All in all, the four chosen dimensions of businessdels seem to be appropriate in order to
understand similarities and differences betweerbtlgness models of the 59 cases.

Business model reflections and theoretical impiares

The analysis sheds light on the opportunities amallenges of the frugal and reverse innovation-
related business model. From an economic perspedtivgal product development efforts are only
justified by the large volumes of customers avddab developing markets, as the cost structures ar
very low and must be kept low in order to accownt the affordability constraints in developing
countries (London and Hart, 2011). Mostly, thera isigh volume needed for financial success, and
not all companies managed to achieve this highmeluthe challenge of scalability remains similar to
the findings of other scholars (London and Hartl 0 However, some revenue models, such as the
model of Aravind (a business offering eye surgeigesustomers in India), can serve as promising rol
models for other ventures by having customer grependent prices. The described model found in
several cases from our sample corresponds to Whditérature calls ‘a whole pyramid orientation’
(Jenkins et al. 2010). By exploiting different saiey levels of customers, the companies are able to
cross-subsidize the offered services and therefibee nearly zero-priced services for BOP customers
Moreover, there is room for more innovation esgddcian terms of revenue models, e.g. some
companies manage to serve the BOP by also providergices and products to middle class
consumers. In this manner, they reduce the risk arkrtainty and they compensate for the low
margins of the BOP (Jenkins et al. 2010). Collabhona and partnerships are other keys for
maintaining market success (Gold et al., 2013)s Thisimilar to what Jenkins et al. (2010) found in
their 14 case study sample of frugal business rsodeirthermore, other scholars acknowledge the
importance of partnerships and alliances with nemventional partners such as NGOs (Dahan et al.
2010). Developing partnerships and collaboratiorith WNGOs and other local institutions in
developing markets enables the creation of newnkssimodels and inclusive value chains, therefore
developing local competencies (Gold et al., 20E3gP-Aleman and Sandilands, 2008).

According to Porter's (1985) generic strategies, itiajority of business models focus on low costs. |
the cases of reverse innovation, costs are the draiar as well, but from an industrialized market
perspective the products show more characterisfiesdifferentiation strategy. It might be no matte
of chance that these companies, offering reversdugts and being multinationals, have a reasonable
amount of data for entering the target marketsmFeotheoretical-methodological perspective, this
study confirms the usefulness of employing the tess model perspective for the study of sustainable

development and innovation as suggested by Booias. €2013). The architecture of the business
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model elements in the cases of frugal products smdices reveals how sustainable outcomes are
created through innovative value creation and captechanisms.

In this sense, our research confirms the findingesnBand Wolfram (2014), stressing that frugal
innovation integrates the specific needs of BOPketar However, our sample does not fully confirm
their second conclusion that innovations work baakis to develop solutions. We found that frugal
innovations have a high variety in terms of produservices and business models since they can
reintegrate value chains, reengineer products andcss to account for affordability constraintslan
local socio-cultural differences, reconfigure reses and reinvent business models. Especially,
reverse innovations are close to western standadisneet customer values that are not addressed by
western companies. Thus, frugal innovation is mel&ted to processes reducing complexity, the cost
and the production or allocation of goods or s@widn addition, frugal and reverse innovations are
more a matter of definition or classification thaslated to specific items. Frugal and reverse
innovations do not have an inherent sustainaliititfgact. So, reverse innovations do not necessarily
target poor people in industrialized countries, ¢an also target the middle class with luxury goods
(wine refrigerator) or young people trying to bglish (bamboo bike).

Sustainability implications

The findings suggest that a sustainability impaiffexs for different directions of innovation in
different dimensions. First, frugal innovation fasignificant social impact by offering basic seed

in the food, health, information and communicatienohnology, water and transportation sectors for
large markets in developing countries. By offerihgse services at very low prices and good-enough
quality, the health and well-being of the BOP papioh segment is improved. Second, frugal
innovation drives poverty reduction by opening maarkets, entrepreneurial opportunities and access
to global knowledge. Entrepreneurs and MNCs ofterirugal and reverse products and services
manage to combine the business model elements insaghtful manner that can create economic,
social and environmental value. Third, the ecolagimpact which refers to the use of less material
for both production and maintenance and the supggddadcal materials use is rather a spill-over efife
Fourth, the sustainability effect of reverse inrava in developed countries relates mostly to the
ecological impact. It includes examples of offeribgtter products and services with less use of
resources and less unnecessary features. Most dustainability innovations have a clear social
impact like community involvement and developmenthaman rights in the sense of ISO 26000
(close to A5 and A7). The economic and ecologingdact is not always given clearly. Ecological
impact is mostly focused on single aspects of fmedity as restricting the uses of hazardous
substances or the use of renewables.

According to Zeschky et al. (2014), Soni and Kramr{2014) as well as Brem and Wolfram (2014)
innovations in developing countries tend not toolwe technological breakthrough which drive
innovation in developed countries. However, frugmalovations highlight the social dimension of
sustainability and have a high impact on societpeeially in health or education. Several casesr off

new service combinations and unique values chhgisare indeed novel combinations of knowledge
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and technologies (Godvindarajan and Ramamurti, R@hdl provide crucial solutions for developed
industries. To this effect, industrialized indussrishould analyze frugal innovation and their bessn
models more deeply for solving their own problems.
From a sustainability perspective, it is importamthighlight the importance of local manufacturing
(Gold et al., 2013). Local suppliers, local devehemt and R&D, local production, local employees
and local distribution channels, as have been fonmdir sample, correspond to what London (2011)
calls ‘social embeddedness,” which is needed irerotd be successful at the BOP. Local R&D
decreases with the growing size of businesses; VEwéocal production contributes as a success
factor in developing countries. In ecological termgny innovations and business models provide
recycling instead of sourcing. Many companies weeyaled materials as raw materials to reduce
procurement costs and increase acceptance atrietgae. Some companies are very engaged and
provide numerous social impacts for the BOP. Tlaeealso the companies who are most successful
in the BOP market, like M-Pesa, Bharti, Aravind aNdrayana. These companies even help to
establish infrastructure in developing countrie®tigh their projects, e.g. Bharti telecommunication
Narayana - Health insurance. In that sense thewlaceconnected with the sustainable development
goals aimed at increasing the standard of livinthefpoor in terms of health, food, etc. Especjdhg
sustainable business models fulfill these goalprbying self-sustained financial solutions and lyca
maintained and stress the importance of sustainaidamess models for BOP market. However, by
offering affordable products — in the sense of éluand reverse innovation — more people will beabl
and buy them, and this increased consumption mawltrem even more environmental damage in the
long run. As the archetypes A4 and A6 are not wéign in the sample, the development of frugal and
reverse innovation should be redirected towardsmafficiency, too.
Interesting enough, the archetypes Al and A5 ageotily ones in which both reverse innovation
occurs and frugal innovations within industrializemlintries take place at the same time. It seeais th
some archetypes are more likely in industrializesuntries than others. Therefore, further
investigation is necessary.
Set of suppositions
Based on our findings and the discussion above nveige some presumptions for further research.
These preliminary presumptions are the resultshigf éxploratory research and are subject to the
limitations of the methodological approach emplay&tus, the set of presumptions needs to be
further evaluated and validated in empirical stadieploying mainly primary and longitudinal data.
Our main presumption is that frugal innovation audtainable business models have to be handled
and systemized separately. However, there are supporting conditions for the emergence of
sustainable frugal innovation:

e The more collaborative and inclusive value chains the higher the probability of a

sustainable business model is.
* The better education, training and knowledge aechilgher the probability of a sustainable

business model is.
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« The provision of basic services that increase thadard of living is more a moderating
variable.

* The sustainability of a business model at the Bo&ewveloping countries is highly dependent
on the local competences, resources and capabilitied.

e The more frugal innovations become reverse innowmatithe higher the probability of
sustainability impact is.

* Generic strategies depend on the direction ofeékpeactive frugal innovation.

* The involvement of local NGOs enhances the suamkeadusiness model.

* Reverse innovations that are launched by MNCs avee successful than other types of
companies operating in developing industries.

e There are only some windows of opportunity concegnthe archetype success of reverse

innovation in industrialized countries; some arghet are more likely than others.

6 Conclusion and Implications
The analyzed business models show that limitinglpets and services to basic functionalities and
items allows the provision of better value for loveest and lower prices. Thus, a higher number of
BOP customers can be achieved. High distributisischave to be considered by MNCs looking to
reach remote areas, because they will increaseotiaé costs and subsequent consumer prices.
Moreover, marketing and awareness are aggravatetbdhe so far missing information accessibility.
For example Siemens faced difficulties in the amwopiof new technologies by BOP customers,
because the customers stick to traditional appexcéven in the health care environment. Small
margins require large scale operations. For instalkPesa and Bharti are only successful because
they have achieved a large scale level. Howevesgtlnigh quantities are difficult to achieve. Imgo
cases, the short lifecycle of technologies sucimabile phones makes this even more difficult. In
many countries missing legal frameworks and reguratput companies at risk of knowledge and
intellectual property loss. In particular, knowledgtensive businesses, such as M-Pesa, have ® com
up with individual solutions to protect data exchparand their intellectual property. The combination
of global solutions with local ones in order toaleciigh scales while respecting local values and
norms is one of the success factors for reachigh Wolumes in remote areas (Gold et al., 2013). In
total, concerning business models of frugal ancnmsy innovation we can highlight the following
findings:

e Target customers vary from BOP to middle-class uomess.

« The value proposition focuses mainly on satisfyibgsic needs, thus offering basic

functionalities.
e The main revenue model is based on low costs dativedy low business margins.
e The value chain is characterized by cooperatiortnpeships and NGO involvement, which

appears to foster business model success.
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* The sustainable business models successfully @ueattthe BOP build upon local resources
and capabilities. Thus the development of local pet@ncies is a success factor.

Highlighting the question ‘How can frugal innovatigtrengthen sustainable development?’ several
findings can be stressed:

e Frugal and reverse innovations do not have an @mtesustainability impact. Only every
fourth business model addresses all three aremasstdinability.

- Different sustainability archetypes relate withfeliént directions of innovation.

* The occurrence of reverse innovation is very lichit®encerning the variety of sustainability
business models.

e The importance or meaning of local manufacturimgcal R&D decreases as the size of the
business grows; however, local production turns asita success factor in developing
countries.

* Recycling is performed instead of sourcing. Manynpanies use recycling materials as raw
materials for reducing procurement costs and irsingeacceptance at the same time.

We strongly encourage the separation of frugal eewmkrse innovation from sustainability or
sustainable business model discussions. Thereoae cpses offering sustainable progress, but it is
not inherent. As there are several concepts coimgefrugal and reverse innovation, we recommend
defining it regarding (1) the level of manufactgrinompared to the steady state in the respective
economic area, (2) where the main processes ahdfganovation development is set (Govindarajan
and Trimble, 2012), and (3) the direction of inntima, viz. where the main distribution is based.
Further research has to investigate whether thermaadre insight by comparing urban versus rural
areas, which is also related to local versus desiered production and procurement. In the light of
business models, the focus should also be seteotathet group more deeply and analyze differences
between business models for poor and middle classueners. Conducting an in-class study could
also provide more insights as well as a deepegsisatoncerning the classification of innovations i

terms of mobility, health, food, living comfort, emgy and communication.
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