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ABSTRACT 
 
In the recent decades the study of innovation has been subject to various paradigmatic shifts. The 
economic surge in emerging markets has marked the beginning of yet another fundamental shift for 
innovation theory and practice alike. New concepts have emerged that mirror this change - one of 
them coined frugal innovation. Widely proclaimed as a great theoretical fit to the idiosyncratic 
nature of emerging market innovation the concept has picked up momentum and has propelled itself 
to the forefront of the discussion.  
 
However, the process around frugal innovation has so far only received limited attention. While 
current research does not adequately address the topic, it is also unlikely that the existing, developed 
market conceptualizations of the innovation process sufficiently capture the process behind frugal 
innovations. Motivated to address this apparent gap the author has decided to explore the elements 
and dynamics of the frugal innovation process.  
 
In order to build a theoretical understanding of the frugal innovation process the author adopts a 
pragmatic approach inspired by Eisenhardt’s (1989) seminal work on theory-building research. 
Combining case study research (Yin, 2003) with Grounded Theory (GT) (Glaser & Strauss, 1967), 
the author establishes three case studies around the innovation process behind frugal products. The 
outcome is then compared to theory. Based on a synthesis of both, a final model of the frugal 
innovation process is proposed. 
 
The resulting process model offers great insights into the frugal innovation process. Most 
importantly, the model highlights the importance of consumer needs as a starting point of frugal 
innovation. Furthermore, rather than limiting itself to product innovation, the frugal innovation 
process addresses consumer needs with a tripartite scheme, that is composed of product 
development, complementary innovations, and efficiency enhancing measures. Finally the model 
highlights the flow of knowledge and resources, and establishes compassion as the core driver of the 
need-based and human-centric nature of the frugal innovation process. 
 
The contributions of this study are five-fold. First, the model per se represents the first attempt to 
conceptualize the frugal innovation process as a whole, as to date there has been no other academic 
work that contributes an empirically backed model of the frugal innovation process. Second, the 
model shows that needs constitute the foundation, which the ensuing innovation process is built 
upon. Third, the author has shown that the cost/quality trade-off that seems to be a prevalent topic in 
the relevant literature does not hold in practice, i.e. certain needs are prioritized over others. Fourth, 
the model shows that frugal innovation addresses consumer needs with more than just cost-cutting 
or product innovation and thereby helps to clarify the real meaning of frugal innovation. Fifth, the 
author introduces the factor of compassion as an integral element in the frugal innovation process. 
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1. THESIS FOUNDATION 
 

1.1. Introduction 
Undoubtedly the study of innovation has been subject to various paradigmatic shifts in the recent 
decades. Those changes in the understanding of innovation have often been preceded by radical 
transformations of the economic and social landscape. In the past decade such a shift has started to 
materialize. With markets such as India and China accounting for an ever-increasing percentage of 
the global economic output, the locus of innovation has gradually started to turn away from the 
developed world and towards emerging markets.  
 
However, innovation theory and practice alike have yet to catch up to this new reality. The current 
innovation models have almost exclusively originated in the developed world and likewise have 
been influenced by the assumptions that prevail in the West, i.e. those of predictability, affluence 
and abundance (Radjou, Prabhu, & Ahuja, 2012). With the gradual shift towards emerging markets, 
these assumptions, however, are increasingly being challenged by the emergence of new innovation 
drivers that question the relevance and applicability of the hitherto dominant innovation models.  
 
In the past decade numerous new concepts have emerged that attempt to capture the idiosyncratic 
nature of emerging market innovation, e.g. reverse innovation (Govindarajan & Ramamurti 2011), 
jugaad innovation (Radjou, et al., 2012), and Bottom of the Pyramid (BOP) innovation (Prahalad & 
Hart 2002). Recently another concept has started to pick up momentum and has propelled itself to 
the forefront of the discussion. Coined frugal innovation, many scholars believe that the concept can 
act as an integrating mechanism to bring order to the conflicting and overlapping terminologies (e.g. 
Tiwari & Herstatt, 2012c). 
 
Despite the relatively recent emergence of frugal innovation, the academic discourse around the 
subject has already brought forward a number of important contributions. Bhatti (2012) and Soni 
(2013), among others, have helped to further the understanding of frugal innovation by offering a 
conceptual explanation of the phenomenon. Others (e.g. Govindarajan & Trimble, 2012; Zeschky, 
Widenmayer & Gassmann, 2011) have explored the features of frugal innovation and the elements 
that play a role in the creation of frugal innovations. However, to-date these elements have only 
been explored in isolation without conceptualizing the frugal innovation process as a whole. 
Therefore some authors have pointed towards the topic’s suitability for future research. For 
example, Bhatti and Ventresca (2013) propose to use grounded theory to uncover frugal innovation 
processes in emerging markets as it might contribute important insights to theory building in 
innovation. In a similar vein Tiwari and Herstatt (2012c) propose to use more in-depth case studies 
to generate empirically backed insights into the innovation mechanisms behind frugal innovation.  
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1.2. Research Question 
Based on the previous section it becomes apparent that the actual process around frugal innovation 
has only received limited attention so far. While current research does not adequately address the 
topic, it is also unlikely that the existing, developed market conceptualizations of the innovation 
process sufficiently capture the process behind frugal innovations. Motivated to address this 
apparent gap the author has decided to further explore the nature of the frugal innovation process. 
Therefrom the following research question follows: 
 
 

1.3. Purpose of the Dissertation 
The purpose of this dissertation is to develop a model of the frugal innovation process that depicts 
the important elements, interrelationships, and dynamics of the process. The result will serve two 
purposes: a) Create new knowledge and make a theoretical contribution to the existing academic 
literature on frugal innovation; and b) Provide an empirically tested model of frugal innovation that 
can serve as a guide for more practice-oriented work. The author hopes that the findings produced in 
this work will spark further studies that empirically test and verify the findings in different 
contextual settings.  
 

1.4. Delimitations 
The delimitations of a study arise from the deliberate inclusionary or exclusory decisions that the 
author has taken (Simon & Goes, 2013). The first delimitation of this study concerns the type of 
innovation. The author has chosen to limit the research to product innovations. This was done for 
two reasons. First, the existing literature on innovation mostly concerns product innovations and 
pays relatively less attention to other areas such as service and organizational innovation. Second, 
the majority of examples in the area of frugal innovation concern products thereby increasing the 
number of cases that this study could potentially draw upon. The second delimitation concerns the 
level of the analysis. Rather than taking a macro- or micro perspective the author will look at the 
innovation process on the organizational (meso) level. The third delimitation concerns the 
geographical scope of this study. The majority of known frugal innovations appear to have 
originated in India. Therefore the majority of organizations that have been approached in this 
research operate in India. 
 

1.5. Outline of the Dissertation 
In order to approach the question in a structured manner, the author adopts the following logic. First 
the existing literature on innovation is examined to provide a theoretical understanding of the 
different innovation paradigms and how they have evolved over time. The final element of this part 
includes the current academic understanding of frugal innovation. Second, the existing knowledge 

 
What are the elements and dynamics behind the frugal innovation process? 
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of the frugal innovation process will be merged with the current theoretical understanding of the 
general innovation process in order to create a preliminary theoretical model of the frugal innovation 
process. Third, using grounded theory, three case studies around frugal products will be established 
in order to generate empirical insights into the most important elements and dynamics of the frugal 
innovation process. Fourth, the empirical findings are scrutinized for inter-case similarities. Based 
on the outcome the author will then propose an empirical model of the frugal innovation process. In 
the fifth step this model is to be contrasted with the theoretical model. Then, the synthesis of both 
models will allow the author to propose a final model of the frugal innovation process. Finally, the 
author will conclude with this work’s theoretical contributions and suggestions for further research. 
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2. LITERATURE REVIEW 
 
 
The purpose of this chapter is to build a theoretical understanding of the most important innovation 
paradigms and how they have evolved over time. Each idea is described in detail and its emergence 
explained by the contextual factors that prevailed at that time. 

2.1. Pre 1940s  

2.1.1. Karl Marx 

Karl Marx was arguably one of the first to write about the idea behind innovation. In the 19th 
century, Marx’s important works on capitalism put innovation, then still in the form of technological 
progress, at the center of economic growth (Faberberg, Fosaas, Bell, & Martin, 2011). According to 
Marx, competition within the capitalist class generated strong pressures to innovate (Elliot, 1980). 
As a result, capitalists sought to invest in ever improving techniques of production (Courvisaons, 
2005) and thereby sparked the technological progress, i.e. innovation, which gave rise to machines 
and the modern industry (Godin, 2008a). Marx noted that these technological changes had a 
profound influence on society’s socioeconomic development, an idea that became known under the 
term ‘technological determinism (Elliot, 1980). Furthermore, according to Marx technological 
change had a revolutionary character as it repeatedly introduced new elements while destroying the 
old ones (Elliot, 1980). Hereby Marx not only emphasized the concept’s destructive force but also 
stressed the evolutionary nature of the entire process (Elliot, 1980).  
 

2.1.2. Ogburn and other Sociologists 

In the first decades of the 20th century, the study of innovation then was a domain mainly inhabited 
by sociologists and historians (Godin, 2008b) and in line with Marx’s writings the term 
technological invention was the prevalent synonym for innovation (Godin, 2008a). Around that 
time, however, the actual process of technological invention became a subject of great discussion. In 
the beginning sociologists regarded technological invention as a rather social process (Godin, 
2008a). According to Gilfillan (1935) and Ogburn (1922) the process had an inherently cumulative 
nature, where invention was the result of an accumulation of minor details, modifications, 
improvements, and little additions over the course of centuries, as contrasted to a one-step creation. 
Ogburn (1922) called this the ‘Law of Compound Interest’ stating that an increase in the number of 
cultural items (inventions) will result in the possibility of new combinations and thereby inevitably 
lead to a growth in the number of future cultural items (inventions) (Huff, 1973)1.  
 
Ogburn’s work not only highlighted the social aspect of the innovation process but also emphasized 
the concept’s impact on culture, society, and civilization. Similar to Marx idea of technological 
determinism, to Ogburn, technological change was but a determinant of social change (Godin, 
2010a). In his early theory, Ogburn (1922) described this process using a dichotomy of material 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1E.g.!the!creation!of!the!spoke!led!to!the!wheel,!which!then!culminated!in!the!creation!of!the!car.!
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culture, i.e. material objects and technology (Huff, 1973), and non-material culture, i.e. social 
institutions and social ways of doing things. Ogburn’s central argument was that the material part of 
the cultural base exhibits a rapid, exponential growth while the non-material part appears to grow 
significantly slower and eventually lags behind (Ogburn, 1922). Due to inertia and lack of social 
adaptation, this invariably leads to an increasing gap between the material culture (technology) and 
the rest of culture (adaptive culture) (Godin, 2008a). Social adaptations and social inventions, 
coming from governmental organizations, and social and economic institutions (Ogburn, 1922), 
were seen as the only way to close this gap. Recognizing the duality between technological and 
social innovations and promoting a balance between both Ogburn was ahead of its time.  
 
More than a decade after he published his theory, Ogburn reacted to criticism that his material-
nonmaterial dichotomy was to imprecise to explain social change (Huff, 1973). This led to a revised 
theory in which he substituted material culture for technology and non-material culture for social 
institutions (Huff, 1973). Furthermore Ogburn’s new theory postulated that economic institutions 
mediated the effect of technological change on social institutions (Huff, 1973). This idea would 
herald the developments in the study of innovation in the decades to come. 
 

2.1.3. Joseph Schumpeter 

Around the same time Joseph Schumpeter’s published his seminal work ‘The Theory of Economic 
Development’ (Schumpeter, 1934). Heavily influenced by both the rapid industrial expansion and 
Marxist teachings (Witt, 2002), he regarded innovation primarily as a source of economic change, as 
opposed to sociologists who highlighted innovation as a source of social change (Godin, 2008b). 
Schumpeter further echoed Marx by introducing the idea of a circular flow of development, i.e. 
economic development as a sequence of growth cycles (Croitoru, 2012), in which the existing 
equilibrium was constantly disturbed by new cycles that were caused by a spontaneous wave of 
disruptive technical innovations. Thereby Schumpeter discounted Ogburn’s and Gilfillan’s idea that 
gradually ongoing change had the power to transform the economy (Witt, 2002).   
 
Essentially, to Schumpeter, capitalism took the form of creative destruction, i.e. a disruption of 
existing structures and processes that eventually led to novelty and change (Godin, 2008a). The 
technological innovations that are responsible for this phenomenon were defined as new 
combinations of means of production (Godin, 2008b), often described by Schumpeter as a variation 
in the form of the production function (Godin, 2010a). The innovations could take the form of any 
of the following (Schumpeter, 1934): 
 
 

• Introduction of a new good 
• Introduction of a new method of production 
• Opening of a new market 
• Conquest of a new source of supply of raw materials or half-manufactured goods 
• Implementation of a new form of organization 

 



!
6!

Schumpeter attributed the principal role in the innovation process to the entrepreneur, defining him 
as the only one capable of carrying out new combinations (Croitoru, 2012). Technological 
innovation was no longer seen as a social process, but was now regarded as a process initiated and 
carried out by an individual. Recognizing the importance of the human element in economic 
behavior, Schumpeter was in line with Marx and classical economics. His theses also built upon the 
works of the Austrian school of economics (Simpson, 1983), represented mainly by Ludwig van 
Mises and Friedrich Hayek (Kirzner, 1997).  Even though he disagreed with some of their 
propositions, their ideas matched in important points (Table 1), e.g. the role of the entrepreneur and 
the importance of competition. 
 

Table 1: Similarities and Dissimilarities between Schumpeter and the Austrian School of 
Economics 

Area Joseph Schumpeter Austrian School 

Entrepreneur Entrepreneur stands at the center of 
the innovation process. 

Mises places the entrepreneur, and 
the process of entrepreneurial 
discovery, as the driving force of the 
market process (Kirzner, 1997). 

Competition 

Schumpeterian Hypothesis: 
competition through innovation will 
inevitably lead to monopolistic or 
oligopolistic practices (Witt, 2002). 

The necessity of monopolies for 
entrepreneurs to profit from their 
innovations in contrast to the 
neoclassical idea of perfect 
competition (Kirzner, 1997). 

Equilibrium 
The entrepreneur causes a destruction 
of the equilibrium, i.e. creative 
destruction (Kirzner, 1997). 

The entrepreneur brings the market 
towards equilibrium (Kirzner, 1997). 

Entrepreneur’s 
Capacity to Learn 

Schumpeter regarded the capacity of 
individuals to learn and adapt their 
behaviors in response to changes 
from the market context as a feature 
of every person that conducts 
business (Croitoru, 2012). 

Austrians regarded the capacity of 
individuals to learn and adapt their 
behaviors in response to changes 
from the market context as a 
distinctive characteristic of the 
entrepreneur viewed as an innovator 
(Croitoru, 2012). 

 
 
Schumpeter also was the first to introduce the distinction (Witt, 2002) between invention and 
innovation. Whereas invention is described as an act of intellectual creativity, which is without 
importance to economic analysis and treated as exogenous in Schumpeter’s theory, innovation is 
defined as an economic decision, namely a firm applying or adopting an invention (Godin, 2008b). 
With this definition it was Schumpeter who got pre-eminence in the tradition that described 
innovation as the commercialization of technological innovation. 
 
Another understanding coined by Schumpeter was that of the dominant mode in innovation being 
the producer model. Ever since Schumpeter’s (1934) seminal work it has been assumed that the 
majority of innovations would originate from producers and would then be supplied to consumers as 
goods and service. In this pattern of technology-push (Schumpeter, 1934), the producer by definition 
initiates economic change and consumers are educated by him if necessary, eventually ignoring 
consumers as innovation agents (Croitoru, 2012). 
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Shortly after Schumpeter’s manifest had been published in the English language, sociologists 
observed a movement from the small-firm entrepreneur, i.e. the independent inventor, as 
popularized by Schumpeter, toward organized research in industrial laboratories (Godin, 2010a). 
Especially after many industrialists had been called upon in the research efforts of the First World 
War, most big firms had become convinced of the necessity of investing in research laboratories 
(Godin, 2009). Eventually Research and Development (R&D) became the prevalent synonym for 
invention as the focus shifted away from the heroic inventor figures inherent in Schumpeter’s 
writings. 
 

2.2. 1940-1950s 

2.2.1. Schumpeter’s Revised Theory 

After experiencing the power of innovation in both World Wars, governments argued that the 
potential impact of innovation should now be extended to other, in principle all, societal domains 
and objectives (Kallerud, 2011). With the advent of the cold war, governments began to push 
particularly for military innovations, and industrial and governmental R&D expenditures were 
devoted more and more to national security and prestige types, eventually creating what was called a 
military innovation system (Kevles, 1987). Henceforth, big corporate R&D departments replaced 
the role of heroic inventors and entrepreneurs and (Godin, 2008a) with the advent of corporations, 
neo-classical economics started to dominate the study of innovation. Accordingly, the benefits 
deriving from invention now concerned the economy, as opposed to culture or civilization, i.e. the 
areas that sociologists had focused on in the early 20th century (Godin, 2008a).  
 
Influenced by these developments, in 1942 Schumpeter published a revised version of his economic 
theory. He now acknowledged the growing influence of corporations on the innovation process and 
abandoned the entrepreneur as the initiating force of innovation (Witt, 2002). This role now had 
been absorbed by the impersonal corporation, which had emerged as a product of capitalist 
development and technology (Elliot, 1980). No longer was the entrepreneurial achievement 
motivation (Schumpeter, 1934) the driving force behind innovation and economic change, as the 
motivation of large corporations was usually of a profit seeking nature (Witt, 2002). 
 

2.2.2. The Linear Model 

While Schumpeter had regarded entrepreneurship and the process of innovation as central to an 
understanding of economic growth, the crucial prerequisite for entrepreneurial activity, i.e. novelty, 
had been taken as exogenously given. In his work Schumpeter had refrained from providing any 
thorough analyses of the process of innovation itself and had never postulated any theory of 
innovation (Ruttan, 1959). From the early 40s W. Rupert MacLaurin, set out to close this gap and 
started to work on a theory of innovation. In 1947, MacLaurin presented his the first draft of what 
was later to become known as the linear model of innovation (Figure 1). In his work MacLaurin 
suggested that technological innovation was a process composed of a sequence of four distinct 
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stages: fundamental research, applied research, engineering development and product engineering 
(MacLaurin, 1947). 
 
 

Figure 1: First Draft of the Linear Model of Innovation 

 
 

 
Then, on a conference in 1951, MacLaurin communicated his finished theory to the public (Godin, 
2008b). MacLaurin proposed to break down the process of technological innovation and postulated 
a five-step theory (Figure 2) comprised of pure science, invention, innovation, finance, and 
acceptance (diffusion)2 (Godin, 2008b).  
 

Figure 2: Final Version of the Linear Model of Innovation 

 
 
 
Similar to Schumpeter’s notion of the producer model, the process MacLaurin had proposed 
advocated a technology-push perspective on innovation, i.e. technological opportunities in the form 
of R&D as the initiating force behind the innovation process. This technology-push approach was 
very much in line with the economic reality of the post-war period which bore witness to the 
emergence of many industries based on new technological opportunities, e.g. pharmaceuticals, 
semiconductors, composite materials etc. (Rothwell, 1994). Scientific advance and industrial 
innovations were regarded as the ultimate tool to push economic growth and as a result governments 
were focused on stimulating the supply-side of the economy by supporting the advance in 
universities and governmental as well as industrial R&D laboratories (Rothwell, 1994). 
 
In the following decades, scholars from all fields, but mainly economists, picked up on MacLaurin’s 
linear model of innovation and added their own ideas (Godin, 2010c). In particular J. L. Enos’ 
contribution (Figure 3) deserves attention as his work resulted in the much quoted sequence 
invention ! innovation ! diffusion (Godin, 2010c).  
 

Figure 3: Enos' Version of the Linear Model 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2!The latter had been included on the grounds of increased interest that the topic had received by business schools and 
consultants (Godin, 2008b) 
!



!
9!

2.3. 1960s-1970s 

2.3.1. Demand-Pull Model 

From the early 1960s onward, scholars from various fields began to look at innovation from a 
demand rather than a supply perspective (Godin & Lane, 2013). At that time new products were 
mostly based on existing technologies and as competition for market share intensified, marketing 
and demand-side factors were increasingly emphasized in the innovation process (Rothwell, 1994). 
Instead of the technology-push stance that the linear model postulated, some argued that the most 
critical forces in innovation were of a need- or demand-pull nature, i.e. opportunities arising from 
people’s needs, wants, and demands (Schmookler, 1962; Godin & Lane, 2013). First studies were 
published that considered driving forces other than basic research, all of which concluded that 
demand and market factors indeed played a critical role in innovation (Godin & Lane, 2013).  
 
Emerging as an alternative explanation to the linear model, the idea of demand as a factor in 
innovation slowly became formalized into a demand-pull model (Godin & Lane, 2013). Then, in the 
60s Jakob Schmookler conceptualized the first schematic model (Figure 4) framing the debate 
between the opposing technology-push and demand-pull paradigms (Godin & Lane, 2013). The 
basic argument postulated that there exists the possibility of knowing a priori, i.e. before the process 
of innovation has occurred, the direction in which the market is pulling” the inventive efforts of 
firms (Dosi, 1982).  
 
 

Figure 4: Demand-Pull Model of Innovation 

 
Source: Rothwell (1985) 

 
Soon after it emerged, the idea of the demand-pull model became subject of vivid criticism (Table 
2) and from the mid 70s, around a decade after its appearance, the model started to disappear from 
the literature (Godin & Lane, 2013). In fact both technology-push and need-pull models of 
innovation were now regarded as outdated (Rothwell, 1992). Described as first- and second 
generations innovation models by Rothwell (1992) the models have been widely criticized (Hobday, 
2005). The sequential hierarchy that regarded innovation as a distinct set of discrete activities, all 
isolated from each other and with little information of what was going on within each element, was 
an idea that in practice was seldom valid (Hobday, 2005). In reality many activities took place 
concurrently with frequent feedback loops between the different stages (Hobday, 2005). Moreover, 
the previous models had been placed in systemic isolation, ignoring other actors such as 
competitors, suppliers or the government (Hobday, 2005).  
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Table 2: Criticism of the Demand-Pull Model 

Criticism Elaboration 

Demand-pull 
innovation fails to 
explain disruptive 
innovations. 

Dosi (1982) as well as Freeman (1974) exclaimed that a theory of innovation 
is supposed to account for incremental as well as radical breakthroughs on 
existing products and processes. In this vein, Mowery and Rosenberg (1979) 
pointed out that Schmookler’s idea of a demand-led innovation process faced 
significant difficulties in explaining radical innovations. 

Infinity of 
potential needs 

Dosi (1982) pointed out that the range of potential needs is infinite, i.e. 
potential demand possibly exists for almost anything, making it difficult to 
find cause-effect relationships between these would-be demands and new 
innovations. In order to improve on its analytic validity, the model therefore 
would need to distinguish market demand, an economic term, from the 
limitless pool of human needs, which as a term also includes societal demand 
(Godin & Lane, 2013). This criticism was partially addressed, as starting in 
the 1970s need-pull was changed to demand-pull in order to fit into economic 
theory (Godin & Lane, 2013). 

Creation of new 
technology as a 
black box 

Dosi (1982) criticized the model’s crude conception of technology as a freely 
available blackbox and its ignorance of the complexity of scientific and 
technological processes. 

Ignorance of 
supply-side 
mechanisms 

Mowery and Rosenberg (1979) pointed out that the demand-pull approach 
simply ignores the existence of supply-side mechanisms, thereby acting in 
ignorance of the changing limits and constraints of the scientific knowledge 
pool (Godin & Lane, 2013). Most studies with a demand-pull approach 
support this criticism as they fail to bring forward sufficient evidence of 
need/demand as the primary driving force behind the innovation process 
(Dosi, 1982).  

 
2.3.2. Third Generation Models: Coupling 

None of the linear models had managed to capture the inherently complex and dynamic structure of 
an interactive innovation process that was driven by both push and pull forces (Dosi, 1982). As a 
response the idea of coupling emerged during the 1960s. Constituting a combination of both push 
and pull approaches, coupling generally referred to the combination of various actors and processes 
that were involved in innovation. In support of this multi-variable explanations for innovative 
activity (Dosi, 1982) scholars proposed to couple everything from basic research to development 
(Martin & Willens, 1967) technical opportunity with market demand (Myers & Marquis, 1969), and 
laboratory to the factory (Gruber & Marquis, 1969). Eventually the idea of coupling represented a 
major improvement compared to earlier models (Hobday, 2005). This clearly more balanced 
approach subsumed the previous linear conceptualizations in a complex interplay of concepts and 
agents with a focus on communication and feedback loops (Godin & Lane, 2013). From the late 60s 
until the mid 80s a multitude of models appeared in the literature that picked up on these ideas. 
 
One of the first was the model (Figure 5) brought forward by Myers and Marquis (1969) that, while 
still being of a sequential nature, postulated the innovation process as a symbiotic mechanism 
between the current state of technical knowledge, i.e. push factors, and the current economic and 
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social utilization, i.e. demand factors. Even though the model only made limited use of feedback 
loops, it represented a first step away from the dichotomy of push- and pull-models. 
 

 

Figure 5: The Myers and Marquis Model (1969) 

 
      Source: Godin (2013a)  

 
Another well-known model that picked up on the idea of coupling is that of Utterback and 
Abernathy (Figure 6).  The essence of their argument is that the characteristics of a firm’s 
innovative processes evolve with changes in the firm’s environment, strategy, and competition, and 
the current state of technical knowledge (Utterback & Abernathy, 1978). Furthermore, the stage of 
the development cycle influences: a) the locus of innovation; b) the type of innovation that is likely 
to succeed; and c) the total array of innovation barriers (Utterback & Abernathy, 1978).  
 
Later versions of the model introduced two concepts to the literature of innovation: a) the concept of 
a dominant design that marks the shift from product innovations in the earlier stages, to process 
innovations in the later stages of growth, and (Hobday, 2005) b) the notion of ‘productivity 
dilemma’ that describes how a firm’s decision to focus on productivity gains, i.e. process 
innovations, inhibits its flexibility and ability to innovate (Akiike, 2013). Not immediately apparent, 
the coupling aspect of the model is manifested in the authors’ efforts to offer a multivariate 
explanation of the innovation process by integrating concepts of a multitude of disciplines and 
perspectives, e.g. economics (firm size and market structure), management engineering (type of 
innovation), and organization theory and behavior (organization structure). 
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Figure 6: The Utterback-and-Abernathy Model 

 
Source: Akiike (2013) 

 
However, the most prominent representative of the coupling model discussion is the interactive 
model brought forward by Rothwell and Zegveld (1985). Combining both push and pull forces, the 
model (Figure 7) depicts the innovation process at the firm level as a fusion of organizational 
capabilities, the science base, and the market place capabilities (Rothwell, 1992). Although the 
series of functionally separated and seemingly independent stages still place the model in line with 
the widely criticized linear representations, the inclusion of a vast number of communication paths 
point to a more interacting and interdependent process that can almost be regarded as continuous 
(Rothwell, 1992). 
 
 

Figure 7: The Interactive Model 

 
Source: Rothwell (1994) 
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In hindsight, while still being oversimplified the above-described models were significantly more 
representative of the innovation process than the first and second-generation models (Rothwell, 
1992). Nonetheless critics soon arose, e.g. citing the models’ ignorance of sufficiently dealing with 
environmental factors (Hobday, 2005), and by the mid 1980s discussions had switched to 
multidimensional models (Godin & Lane, 2013). 
 

2.4. 1980s-1990s 
 
In the 1980s, the literature on innovation started to grow more and more voluminous (Appendix 1). 
Not the least this was thanks to Christopher Freeman who promoted his newly founded research 
discipline coined ‘innovation studies’, and thereby added profoundly to the growth in literature. 
However, many others also had a stake in this development. Some of the most important 
contributions are described in the following section.  

2.4.1. Fourth Generation Models 

If we are to follow Rothwell’s (1994) categorization of different generations of innovation models 
then the coupling models, i.e. the third generation, constituted the hitherto most up-to-date 
representation of the innovation process. Although third generation models had already significantly 
improved the one-sided push- and pull-models, Rothwell nevertheless criticized them for their 
sequential nature and their linearity (Hobday, 2005). The 1980s marked the birth of the fourth 
generation, which, although only short-lived, introduced a new and more holistic understanding of 
the innovation process. Undoubtedly the emergence of the 4th generation was heavily influenced by 
observations of the innovation process in Japanese automotive companies and the fact that 
(Rothwell 1992) speed of delivery had become a core objective for firms with flexibility and 
adaptability now being regarded as critical success factors (Rothwell, 1994). Moreover, horizontal 
and vertical ties to either competitors or value chain partners had become increasingly important.   
 
As a response, the new models turned away from the concept of linearity and instead considered 
innovation as a predominantly parallel process involving simultaneous activity of such elements as 
R&D, prototype development, manufacturing, etc. (Rothwell, 1992). Significant functional overlaps 
between the departments and/or activities allowed the fourth generation models to capture the high 
level of cross-functional integration within companies as well as to a lesser degree the firm’s 
integration with outside actors such as suppliers, customers, and universities (Hobday, 2005; 
Rothwell, 1992).  
 

2.4.2. The Chain-Linked Model 

Among those non-linear models of the fourth generation, the Chain-Linked Model (Figure 8) is 
arguably the most cited-one (Mahdjoubi, 1997). Inspired by the Japanese innovation processes and 
aimed to address the failures of the linear models, Kline and Rosenberg (1986) devised the Chain-
Linked model to be a holistic representation of the innovation process that went beyond the 
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“hardware” and instead also considered the “market environment, production facilities and 
knowledge, as well as the social contexts of innovating organizations” (p. 304). 
 
 

Figure 8: The Chain-Linked Model 

 

Source:  Kline & Rosenberg (1986) 

 
In line with the 4th generation’s focus on parallelism, the model’s centerpiece, i.e. the core 
innovations process, exhibits both signs of linearity and non-linearity. Although the steps are 
aligned in a sequential manner, signaling the dependence of elementt on the outcome of elementt-1, 
the separating membranes appear semi-permeable highlighting the parallel and overlapping nature 
of the process. Unlike the preceding linear models, the Chain-Linked Model therefore was one of 
the first to recognize the parallel nature of the innovation process.  Furthermore the model offered 
not one path from which innovation, i.e. “the creation and marketing of the new” (Kline & 
Rosenberg, 1986, p. 1) may arise but five. The first path manifests in the central chain of innovation, 
which starts from market signals, i.e. need-pull, and continues with development, production, and 
marketing. The second path concerns the feedback loops (F, f) that interlink the entire process with 
itself and the market needs.  
 
Besides considering the firm-level innovation process, the model further extends its scope to 
relationships between the firm and the scientific and technical knowledge base with which it finds 
itself surrounded (Kline & Rosenberg, 1986). In fact, one of the corner stones of the model is to be 
found it the authors’ understanding of science. Kline and Rosenberg distinguish between two 
components of science that affect innovation. One the one hand there is the “current totality of 
stored human knowledge about nature” and on the other “the process by which we correct and add 
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to that knowledge (Kline & Rosenberg, 1986, p. 287). Instead of giving the latter, i.e. research, the 
prime role in the process of innovation they argue that most innovation is created along the process 
with what knowledge is already available and only if this falls short of solving the issue at hand 
research comes in to fill the gap (Kline & Rosenberg, 1986). This forms the third path to innovation 
and is represented by the “K-R” links. Therefore innovation is present at any stage along the 
process, not necessarily in the form of research but in the form of the accumulated knowledge called 
modern science (Kline & Rosenberg, 1986).  
 
In line with these ideas Kline and Rosenberg introduced the concept of “analytic design” in their 
model (Kline & Rosenberg, 1986). As opposed to invention, i.e. a “new means for achieving some 
function not obvious beforehand to someone skilled in the prior art” (Rosenberg & Kline, 1986), 
analytic design describes the process by which existing components or modifications are analyzed 
and re-employed to accomplish new tasks or old ones more effectively (Kline & Rosenberg, 1986). 
Here it is important to note that, according to the authors, analytic design most certainly initiates 
innovations more frequently than traditional inventions (Kline & Rosenberg, 1986). 
 
The fourth part to innovation manifests in the possibility of technology-push forces initiating the 
innovation process (arrow ‘D’). However, in the few instances in which research sparks innovation 
in a technology-push manner, we are most likely dealing with revolutionary game-changing 
innovations (Kline & Rosenberg, 1986). Finally, similar to Ogburn’s Law of Compound interest the 
model includes a path that adds the successful innovation back to science for others to draw and 
expand on it. Symbolized by the arrow “I” this forms the fifth and last part to innovation. 
 
The views expressed by Kline and Rosenberg certainly contributed significantly to the hitherto 
existing understanding of innovation. On top of their dichotomy of science, they further elaborated 
on what the literature on coupling had expressed before, namely that there neither is a central path to 
innovation nor does research constitute the sole initiator of innovation.  
 

2.4.3. National Innovation System 

A similar approach was taken by yet another conceptual framework that had emerged in the early 
1980s. Introduced under the name “National Innovation System” (NIS), the framework quickly 
became popular for discussing a system approach to innovation (Godin, 2010d). In fact the approach 
conceptually borrowed from a similar idea that had emerged in the 1960s. Back then the OECD had 
started to promote a systems approach to national science policies in order to combat the ‘science 
crisis’ that had emerged in the 50s (Kallerud, 2011).  
 
The reasons for the re-emergence of the ideas behind the systems approach were two fold. First the 
NIS represented an interdisciplinary and holistic response to the criticism of the prevailing 
innovation models. Second, similar to the emergence of the systems approach, the development of 
the framework was heavily influenced by the economic situation at that time as the beginnings of 
the 1980s were marked by severe structural problems in many OECD countries (Kallerud, 2011). 
Eventually the NIS framework constituted a welcome policy tool to address these issues and 
stimulate the newly emerging field of information technology, biotechnologies, and 
microelectronics. Those sectors were deemed essential for the desired level of rapid 
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reindustrialization required for again achieving high productivity and sustained growth (Sundbo, 
1998). 
 
Several authors (e.g. Freeman, 1987; Lundvall, 1992; Nelson, 1993) contributed to the development 
of the NIS and while each had a unique viewpoint the essence remained the same. The framework 
suggested that technological innovation arises out of the complex interactions between the elements 
in the research system (Godin, 2007). With innovation as the system’s ultimate goal, innovations are 
inspired by and often developed in collaboration with bodies outside the company, for example 
public laboratories, and universities, but also financial institutions, the educational system, and 
governments (Sundbo, 1998). However, instead of looking at various actors and aspects of 
innovation in isolation, the NIS approach adopted a more holistic and systemic perspective that 
focused on the interaction, integration and co-determination of a wide set of complementary actors 
and their embededdness in the broader social, institutional, and political context (Kallerud, 2011). 
According to the framework, these interactions ultimately determine the innovation performance of 
firms (Nelson, 1993), and the economy as a whole (Smith, 1995).  
 
Thereby the NIS framework rejected the idea of innovation as a linear process, bringing forward the 
idea that “scientific research is a continuous process whose different elements are so many links in a 
continuous retro-active feed system” (Godin, 2007, pp. 18). Moreover, the ideas behind the NIS 
heralded a changing focus from the producers of knowledge, i.e. researchers and R&D laboratories, 
to its users, i.e. the industry (Kallerud, 2011). 
 

2.4.4. Fifth Generation Models 

Towards the mid-1990s the literature on innovation then culminated in the final generation of 
innovation models (Rothwell, 1994). The contextual factors that had sparked the development of the 
fourth generation models (Rothwell, 1994) were gaining in importance towards the early 1990s. 
With globalization as a main driver, firms were forced to compete on an ever-larger market place 
with an increasing amount of competitors from all over the world. Speed to market was seen as 
critical and the trade-off between costs and speed came to dominate the strategic thinking (Rothwell, 
1994). Together with the apparent time pressures on innovating firms, the increase in vertical and 
horizontal collaboration eventually sparked the emergence of fifth generation models (Hobday, 
2005, Rothwell 1994). Compared with fourth generation models, the new generation put increased 
emphasis on vertical and horizontal relationships and included the use of sophisticated electronic 
tools, e.g. ERP systems, and IT systems (Rothwell, 1994). The use of an electronic toolkit ultimately 
resulted in an ‘electronification of innovation’ (Hobday, 2005) that would allow firms to automate 
and speed up the innovation process to a never-before-seen level.  
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2.5. 2000-Now 

2.5.1. Service Innovation 

For the majority of the 20th century, the literature on innovation had focused on innovative processes 
in the manufacturing sector.  However, starting with the emphasis on the market-side from the 60-
70s (Sundbo, 1998), innovation research became increasingly interested in the service sector 
(Castellacci, 2008). Around the turn of the millennium, the explosive growth of Information and 
Communication Technology (ICT), and outsourcing activities as well as the rise of publishing and 
entertainment activities contributed to the rising interest in service innovation as an area of research 
(Castellacci, 2008).  
 
By now the literature on service innovation represents a separate field of investigation that 
constitutes one of the most rapidly growing research interests within innovation studies. The field 
has already contributed a number of elements to the discussion around innovation (Castellacci, 
2008), e.g. an even more emphasized pull orientation, new perspectives on the integration of 
customers into the innovation process, and the aspect of quality as an important factor in innovation 
(Sundbo, 1998).   
 

2.5.2. User Innovation 

With the literature on service innovation highlighting the growing role of the users in the innovation 
process, the study of innovation slowly began to witness the advent of an alternative to 
Schumpeter’s producer model (Baldwin & von Hippel, 2011). Rather than focusing on the 
producers of innovation the new paradigm concentrated on the users. In contrast to a producer 
innovator, i.e. “ a single, non-collaborating firm” (Baldwin & von Hippel, 2011, p. 9), a user 
innovator is “a single firm or individual that creates an innovation in order to use it”. Thereby both 
concepts differ fundamentally in the functional relationship they postulate between innovator and 
innovation as unlike producers, who expect to profit from their design by selling it to others, users 
benefit from using a design, a product, or a service (Baldwin & von Hippel, 2011). This implied a 
new motive for innovation, i.e. the use of innovation, as opposed to the profit-seeking motive of 
large firms. 
 
In fact most user innovators are lead users who develop “innovations by customizing or modifying 
commercial products to satisfy their specific needs and situations” (Strandburg, 2009, p. 876). 
However, user innovation has not only gained in importance with regard to user innovators 
themselves but has sparked an entirely new innovation approach among large firms (Strandburg, 
2009). Nowadays the user has gained a prominent role in the innovation process of large firms as 
they have started to engage in user-driven innovation by using various user feedback loops during 
the innovation process (Lindegaard, 2009). The increasing importance of the user has introduced the 
notion of information advantages to the innovation process that is to be seen in contrast to the 
economies of scale benefits sought by traditional producer innovators (Strandburg, 2009). 
 
It is important to realize that while the concept of user innovation has long existed, it is only now 
that those ideas have gained momentum and have started to grow prominent. While the emergence 
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of user innovators has largely benefited from the advent of the Internet and the rising numbers of 
personal computers (Strandburg, 2009), user innovation within firms has been brought about by the 
forces of globalization as firms now have to connect to users in order to be able to: a) keep up with 
the competition and the ever shorter product-life cycles and speed to market; and b) identify and 
cater to the large diversity of consumer needs (Strandburg, 2009).  
 

2.5.3. Open Innovation 

Similar developments that were responsible for the rise of user innovation were also at the root of 
the open innovation movement, e.g. globalization, the surge in ICT and the corresponding decline in 
communication costs (Chesbrough, 2006). Spearheaded by Henry Chesbrough, the concept of open 
innovation constituted the antitheses to the traditional inwardly focused, vertically integrated model 
of industrial innovation (Chandler, 1990). The Open Innovation model (Figure 9) contradicted the 
notion of the closed process of innovation in which projects are launched from the science and 
technology base of the firm and then in the final step pushed out into the market (Chesbrough, 
2006). Instead, the model assumes that firms should leverage both external and internal ideas, as 
well as both internal and external paths to market. Useful knowledge was no longer seen to only 
germinate in large companies but could be found in a variety of settings, all of which “even the most 
capable R&D organizations must identify, connect to, and leverage as a core process in innovation” 
(Chesbrough, 2006, p. 3).  
 

Figure 9: The Open Innovation Model 

 
Source:  Chesbrough (2006) 

 
In going beyond the importance of external knowledge flows, Chesbrough’s concept of open 
innovation contributed additional ideas to the study of innovation. Not only did it highlight the 
importance of previously neglected elements, e.g. the business model and innovation intermediaries, 
but it further shed new light on areas that had been regarded from an entirely different viewpoint in 
the closed paradigm, e.g. spillovers and intellectual property rights (Table 3).! 
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Table 3: Additional Contributions of the Open Innovation Paradigm 

Area Elaboration 

Business 
Model 

Chesbrough assigned the business model a crucial part in his idea of open 
innovation and described it as a channeling mechanism that utilizes “both 
external and internal ideas to create value, while defining internal mechanisms to 
claim some portion of that value” (Chesbrough, 2005, p. 2). 

Innovation 
Intermediaries 

The emphasis on the role of innovation intermediaries was one of the most 
significant contributions that the open model made to the study of innovation 
(Chesbrough, 2005). Steps in the innovation process that were previously 
conducted within the firm could now be purchased by intermediates. Outsourcing 
had become an important factor in the study of innovation (Chesbrough, 2005).  

Spillovers 

The field of innovation studies had long been viewing spillovers as a cost of 
doing business as R&D organizations often encountered difficulties when their 
research produced spillovers that were impossible to commercialize internally 
(Chesbrough, 2005). Open innovation however treated spillovers as an 
opportunity. Instead of using the term ‘spillovers’, open innovation used the term 
‘purposive outbound flows of knowledge and technology’ (Chesbrough, 2005).   

Intellectual 
Property 

Another novel perspective brought about by open innovation concerns the 
treatment of intellectual property (IP). Instead of accumulating IP in order to 
avoid costly litigation, open innovation treated IP as a new type of asset that 
could serve as an important revenue stream (Chesbrough, 2005).  

 
2.5.4. Social Innovation 

Besides the advent of user and open innovation the new millennium bore witness to the emergence 
of yet another revolutionary concept in the domain of innovation. With environmental pollution, 
poverty, and infectious diseases, new global challenges had emerged to which the existing economic 
models could no longer provide solutions (Zeyen et al., 2012). The paradigm where the hegemonic 
capitalist perspective had been treating society only as an appendix to the market was about to be 
challenged. And so was the domain of innovation, which had long been dominated by the idea of 
technological innovation, with social issues having remained a residual that had been relegated to 
others to study (Hochgerner, 2011).  
 
In light of the newly arisen challenges social innovation came to be regarded as the antithesis to 
technological innovation with scholars increasingly recognizing the importance of social innovation 
as a separate field of inquiry (e.g. Howaldt & Schwarz 2010; Shaw & Carter, 2007; Nicholls, 2010). 
Although the concept had already been mentioned in the works of Ogburn (1922) and other 
sociologists, it took until now for the concept to gain prominence. However, while  “social 
innovation is a term that almost everyone likes, nobody is quite sure what it means” (Pol & Ville, 
2009, p. 881). The ambiguity surrounding the term ‘social innovation’ is justified as the concept can 
not only describe a “product, production process, or technology, much like innovation in general, 
but also is connected to a principle, an idea, a piece of legislation, a social movement, an 
intervention, or some combination of them” (Phills, Deiglmeier, & Miller, 2008, p. 7).  
 
According to Santos (2012) the importance attributed to value creation, a construct at societal level, 
and value capture, an organizational level construct, is the defining aspect of social innovation. 
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While traditional innovators are primarily interested in value capture, engaging in value creation at 
the societal level only with regards to legal requirements or individual CSR approaches, social 
innovations maximize value creation, targeting value capture only in order to ensure sustainability 
and growth (Santos, 2012).  

 
However, while social innovation has been gaining in momentum, the ‘black box’ of social 
innovation has yet to be opened (Shaw & de Bruin, 2013) as the field is still lacking the foundations 
of sustainable and scientific analysis (Chalmers & Balan-Vnuk, 2013). An important part of the 
social innovation literature that aims to address those gaps concerns itself with the topic of social 
entrepreneurship. Described as entrepreneurial activity with an embedded social purpose (Austin, 
Stevenson & Wei-Skillern, 2006), social entrepreneurship is the major vehicle for social innovation 
and has developed into a global economic phenomenon that has only increased in momentum over 
the years  (Dacin, Dacin, & Matear, 2010). Santos (2012, p. 348) describes the social 
entrepreneurship process as the provision of “ a distributed mechanism for society to identify 
neglected problems with positive externalities, and the development of innovative solutions to 
address them and, often, change institutional arrangements so that the externality becomes visible 
and is internalized by other societal actors”. Besides adopting the focus on value creation rather than 
value capture, the concept shares important elements with the idea of social innovation and herein 
differs fundamentally from the paradigm in which technological and for-profit innovation have 
dominated (Table 4). 
 
 

Table 4: Differences between Social Entrepreneurship and Traditional Business 

Area Social Entrepreneurship Traditional Business 

Value Focus 

Social entrepreneurs innovate bearing in mind that 
making a profit or creating wealth are only the 
means to an end and not the end itself (Phills et 
al., 2008). In line with social innovation, the 
emphasis is on creating social value as the 
innovators primary objective (Phills et al., 2008). 

Focus on value capture (Phills 
et al., 2008) 

Business 
Focus 

Social entrepreneurs aim to create a sustainable 
solution as opposed to achieving a sustainable 
advantage (Santos, 2012). 

Focus on Competitive 
Advantage (Santos, 2012) 

Dominant 
Logic 

Social entrepreneurs follow a logic of 
empowerment (Santos, 2012). 

Logic of Control (Santos, 
2012) 

Resources 

The fourth difference relates to the resource-based 
view (Barney, 1991), as social entrepreneurs 
mostly engage in strategies that leverage resources 
that are abundant, cheap, and locally available 
(Zeyen et al., 2012). 

Traditional enterprises often 
seek to control resources that 
are VRIN (i.e., valuable, rare, 
imperfectly imitable, and non-
substitutable) (Barney 1991) 
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2.5.5. Frugal Innovation 

Undoubtedly the study of innovation has been subject to various paradigmatic shifts in the recent 
decades, i.e. from push to pull, from open to closed, from producer to user, and from profit-driven to 
social. Those changes in the understanding of innovation have often been preceded by radical 
transformations of the economic and social landscape. In the past decade yet another such shift has 
started to materialize. With markets such as India and China accounting for an ever-increasing 
percentage of the global economic output, the locus of innovation has gradually started to turn 
towards emerging markets and away from the developed world. In light of these developments, 
drastic change in the study of innovation appeared imminent given that innovation models so far had 
almost exclusively originated in the developed world and likewise had been influenced by the 
assumptions that prevail in the West, i.e. those of predictability, affluence and abundance (Prahalad 
& Mashelkar, 2010; Radjou, et al., 2012).  
 
Companies have realized that those assumptions no longer prevail. In order to remain competitive 
and meet the unmet demand in emerging markets, firms need to re-think their approach to 
innovation and product development (Bhatti & Ventresca, 2013). However, the idiosyncratic 
characteristics of those markets often create difficult breading ground for innovators that are used to 
Western markets. Those challenges manifest in the form of: a) resource constraints (Bhatti, 2012); 
b) affordability concerns of the bottom of the pyramid3 (Prahalad, 2005); and c) the omnipresence of 
institutional voids. 
  
The first challenge, i.e. resource constraints, refers to the resource scarcity that prevails in the 
developed markets. Either the necessary resources are simply not available or people lack the means 
to access them (Bhatti, 2012). The second challenge refers to a variation of resource constraints that 
rather than being faced at the upstream part of the value chain, concerns the downstream part. With 
poverty being omnipresent, innovators have to realize that affordability constraints, i.e. the lack of 
purchasing power, can pose yet another barrier to innovation (Bhatti & Ventresca, 2013).  
 
In moving beyond resource constraints, Bhatti (2012) addresses the institutional context as the third 
challenge to innovation that exists in emerging markets. In this vein, Khanna and Palepu (2010) 
propose the concept of ‘institutional voids’, which can be understood as the lack of market-
facilitating institutions that are necessary for doing business. Such institutions can be of economic, 
political as well as social nature (Stiglitz, 2001). While these institutional features generally stifle 
business activity by increasing transaction costs and therefore represent a major hurdle for MNC and 
entrepreneurs (Soni, 2013), they at the same time create an ideal context for rethinking one’s 
prevalent assumptions about innovation (Bhatti & Ventresca, 2013) 
 
Taken together these elements are irreconcilable with the systematic and structured approach to 
innovation that has been prevalent in the West. Soni (2013) argues that in such a vastly different 
environment the Western approach to innovation is simply “too expensive and resource consuming, 
it lacks flexibility, and it is elitist and insular” (p. 8). Therefore, Prahalad and Mashelkar (2010) 
conclude that in emerging markets the “potent combination of constraints and ambitions has ignited 
a new genre of innovation" (p. 3). On top of opposing the innovation drivers of abundance and 
premium-pricing (Bhatti & Ventresca, 2012), emerging market innovation also represents a sharp 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3!The largest and poorest socio-economic segment of the population!
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contrast to the top-down, sophisticated, R&D led innovation prevalent in the West (Bhatti, 2012). 
Instead a bottom-up, human centric, appropriate, local, and cost efficient approach to innovation has 
allowed emerging market innovations to cope with the prevalent constraints (Bhatti, 2012).  
Characterized by affordability and sustainability (Prahalad and Mashelkar, 2010), this new idea of 
innovation has not only replaced the hitherto dominant glocalisation approach4 but generally 
challenges the Western idea of innovation. 
 
Some of the recent concepts that explore this idea of emerging market innovations include: reverse 
innovation (Govindarajan & Ramamurti 2011), creative improvisation or jugaad innovation 
(Radjou, et al., 2012), BOP Innovation (Prahalad, 2006), inclusive innovation (Nijhof, Fisscher, & 
Looise, 2002), frugal innovation (Tiwari & Herstatt, 2012c), value innovation (Kim & Mauborgne, 
2005), innovation bricolage (Halme, Lindeman & Linna, 2012), Ghandian innovation (Prahalad & 
Mashelkar, 2010), and resource-constrained innovations (Ray & Ray, 2010). Notwithstanding the 
definitional nuances of the varied terminologies (Appendix 2), the core message remains the same, 
i.e. addressing the emerging market needs in an emerging market fashion (Soni, 2013).   
 
For simplicity’s sake, various scholars (e.g. Tiwari & Herstatt, 2012c; Soni, 2013; Bhatti & 
Ventresca, 2013) have begun to use the term ‘frugal innovation’ as an “integrating mechanism to 
bring these various concepts under one umbrella” (Tiwari & Herstatt, 2012c, p. 6). Bhatti & 
Ventresca (2012) believe that “frugal innovation has greater potential to better capture the bits and 
pieces espoused by complementary definitions” (p. 9). Even though scholars agree that the concept 
appears to be better suited to capture the nuances of emerging market innovation, the relatively 
novel notion of frugal innovation still lacks a clear definition (Bhatti & Ventresca, 2013). 
Nonetheless, the following section constitutes the attempt to summarize the existing understanding 
of frugal innovation.  
 
The literal meaning of “frugal” is defined as "simple and plain and costing little" (Oxford 
Dictionaries, 2014) and "characterized by or reflecting economy in the use of resources" (Merriam 
Webster, 2014). Some scholars simply refer to frugal innovations as low cost products (Ramamurti 
2012), or ‘toned down’ and ‘good enough products’ (Hang, Chen, & Subramian, 2010). Prominent 
examples include low-cost versions of mobile telephones (Nokia 1100), small cars (Tata Nano) and 
healthcare devices (Siemens MAC 400) as well as revolutionary service innovations in healthcare 
(Aravind Eye Care) (Tiwari & Herstatt, 2012a), most of which have originated in India.  
 
While Prahalad and Mashelkar (2010) simply describe it as a phenomenon that centers on “doing 
more with less for more (people)” (p. 132), others offer more complex definitions. Bhatti (2012) for 
example adds an operational dimension elaborating on the way in which frugal innovation create 
value: “frugal innovation may redefine business models, reconfigure value chains and redesign 
products to use resources in different ways and create more inclusive markets by serving users with 
affordability constraints, often in a scalable & sustainable manner” (p. 18). Other scholars (e.g. 
Tiwari & Herstatt, 2012a, The Economist, 2012) offer similar definitions that recognize the 
concept’s importance beyond the mere provision of low-cost product and services to emerging 
market consumers. Ultimately, in order to “create value for underserved markets” (Bhatti, 2012, p. 
18) frugal innovations are characterized by an approach that goes beyond costs and instead 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4!The shipping of end-of-life or reduced versions of successful products to emerging markets (Beise, 2004)!
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infiltrates the entirety of the innovation process. Furthermore it is important to note that in the 
current academic debate the concept of frugal innovation can be understood as both a process and an 
outcome as it describes a heterogeneous set of activities that can involve manufacturing and service 
delivery processes as well as products and services (Bhatti, Khilji, & Basu, 2013). 
 
Despite the above definitions and the apparent academic interest in frugal innovation, still relatively 
few scholars have conceptualized the concept, and the few attempts that do exist lack a sound 
empirical foundation (Bhatti & Ventresca, 2013). The most prominent examples will be discussed in 
the following paragraphs.  
 
In an effort to explain the frugal innovation phenomenon Soni (2013) has created a framework 
(Appendix 3) that draws upon the theoretical standpoints of locational economics and institutional 
theory, to explain the demand- and supply side factors respectively. The framework further sheds 
light on the drivers of frugal innovation and includes practical recommendations for adopting a 
frugal approach or achieving a frugal outcome. While the framework certainly offers great insights 
into the contextual elements that spark and shape frugal innovation, the paper fails to provide a 
structured account of what exactly is happening in the frugal innovation process. 
 
In his attempt to devise a theory of frugal innovation, Yasser Bhatti (2012) has drafted a 
conceptualization of frugal innovation (Appendix 4) that builds upon the pillars of Social/BOP 
Innovation (to reveal the need and challenge of dealing with affordability constraints), 
Business/Technology/Schumpeterian Innovation (to explain and understand resource constraints), 
and Institutional Innovation (to account for institutional voids). Bhatti’s model contributes to the 
discussion by positioning frugal innovation within the current space of innovation theories. 
Furthermore Bhatti highlights the importance of knowledge flows as he attempts to explain the 
development of frugal innovation with knowledge-bridging mechanisms across the three types of 
innovation, i.e. social, technical, and institutional innovation. Notwithstanding the model’s 
theoretical contributions, it fails to shed light on the firm-level elements and dynamics of the frugal 
innovation process. 
 
Based on Bhatti’s (2012) understanding of frugal innovation, Bhatti & Ventresca (2013) propose a 
value chain model of frugal innovation (Figure 10) to explain what needs to happen as part of the 
frugal innovation process.  
 

Figure 10: Value Chain Model of Frugal Innovation Based on Contextual Environment  

 
Source:  Bhatti & Ventresca (2013) 
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The model distinguishes between upstream inputs, e.g. capital, skills, and labor, and downstream 
inputs, i.e. customers with low affordability, distribution and supply chain access. While being 
overly simplistic and without a clear empirical backing, this model constitutes one of the first 
attempts to conceptualize the process of frugal innovation.  
 
Taking into account the definitions, theories, and conceptualization attempts, there are certain core 
elements of the frugal innovation that require further elaboration. First, it is important to note that 
the core idea of frugal innovation gravitates around two separate dichotomies.  
 
The first dichotomy lies at the intersection of social and for-profit innovation. With social 
innovation and social value on the one extreme and traditional profit-driven innovation on the other, 
frugal innovation has carved out a niche in between (Bhatti, 2012). As a combination the two 
approaches, both value creation and value capture appear to be an important aspect, as frugal 
innovations do not only create value and aim to do good on a massive scale but further do so in a 
profitable manner (The Economist 2012). Thereby frugal innovations combine economic value, i.e. 
the profits that are needed for the entrepreneur or firm to create an economically sustainable 
business case, with social value, i.e. improving the lives of a large number of individuals. 
 
The second dichotomy relates to the trade-off between cost and quality, or price and performance. 
Ultimately, frugal innovations aim to minimize the use of resources, both material and financial, 
throughout the entire value chain, while maximizing certain pre-defined criteria of acceptable 
performance and quality standards (Tiwari & Herstatt, 2012b).  
 
Notably the cost focus extends beyond the final price to the consumer and instead spans the entire 
cost of operation for both the supplier (Tiwari & Herstatt, 2012b), and the consumer (Bhatti, 2012). 
Zeschky et al. (2011) propose three factors that are vital to meet the low-cost needs of frugal 
products, i.e. low-cost manufacturing, simple, low-cost materials and design, and a focus on basic 
functionality and minimal feature sets. However, “rather than simply cutting existing costs, frugal 
engineering seeks to avoid needless costs in the first place” (Sehgal, Dehoff, & Panneer, 2010, p. 1). 
With a sharp focus on cost cutting one might say that frugal innovation shows grand parallels to 
such concepts as “efficiency-driven cost minimization” or “economies of scale”. However, Bhatti 
and Ventresca (2013) argue that frugal innovation is ultimately a combination of both, combining 
the “doing more with less” approach of efficiency-driven cost-minimization with the focus on 
efficiency and cost reduction through mass production inherent in the economies of scale logic.  
 
However, it is important to realize that this dichotomy between cost and quality prohibits a focus on 
only one of the elements and instead dictates the joint optimization of both (Tiwari & Herstatt, 
2012b). Focusing too much on the cost component invariably results in stripped-down versions of 
existing products that fail to meet the unique needs of emerging market customers (Tiwari & 
Herstatt, 2012b). Therefore frugal innovation recognizes the fact that a good value proposition is 
equally important to having an affordable low-cost product (Tiwari & Herstatt, 2012c). 
 
Besides the two dichotomies described above there are several other core elements of the frugal 
innovation process that so far have been deemed as characteristic by the existing literature. 
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1. Knowledge of the local context: Various scholars (e.g. Zeschky et al., 2011; Tiwari & Herstatt, 
2012c) conclude that the process of frugal innovation appears to require a high level of 
embeddedness in the local context of the target market. It seems vitally important to build awareness 
of the social context of the potential consumers in order to understand their situation, needs, wishes, 
mind-set, cultural preferences, as well as the infrastructural and institutional shortcomings that they 
are dealing with on an every day basis (Tiwari & Herstatt, 2012c).  
 
2. Collaboration: The collaboration with external partners throughout all phases of the innovation 
process, and often from various geographies and industries, seems to be another crucial part of the 
frugal innovation process (Tiwari & Herstatt, 2012c). The reasons are manifold but mainly relate to 
cost reduction and knowledge access (Table 5). 
 

Table 5: Purpose of External Collaboration in the Frugal Innovation Process 

Purpose Elaboration 

Cost It (External Collaboration) helps considerably in reducing the cost of ownership 
for the consumer (Tiwari & Herstatt, 2012b). 

Knowledge 
It enables access to proprietary knowledge and crucial technical and/or market 
know how thereby shortening the learning curve, reducing the innovation risk and 
ultimately increasing the quality (Soni, 2013). 

Promotion It enhances the brand image and the quality perception among the population 
(Tiwari & Herstatt, 2012b). 

Distribution It allows improved access to an otherwise extremely dispersed customer base 
(Tiwari & Herstatt, 2012a). 

 
3. Clean Slate Approach Several authors (e.g. Govindarajan and Trimble, 2012; Tiwari & Herstatt, 
2012c) suggest that frugal innovation is to be approached with a ‘clean slate’ approach.  It is 
important to note that ‘clean-slate’ does not refer to the stripping-down of an existing product but 
rather to approaching innovation with an open mindset and starting from scratch (Soni, 2013). 
Frugal innovations are not to be understood as derivatives from existing Western products, but as 
purely grown out of the emerging market context (Zeschky et al., 2011).  
 
4. Using existing Technologies: Arguing for a clean state approach does not mean that firms 
pursuing frugal innovation should discard existing technologies entirely. On the contrary, several 
authors (e.g. Tiwari & Herstatt, 2012c; Kalogerakis, Luethje, & Herstatt, 2010) argue that, due to 
their cost limitations and affordability focus, firms pursuing frugal innovation are even more 
inclined to identify and use existing technologies as they stand to benefit profoundly from 
combining existing ideas, knowledge, and experience instead of ‘re-inventing the wheel’.  
 
5. Business Model Innovation: Frugal Innovations often involve the creation of a new business 
model as in many cases the existing approach to doing business does not fit the disruptive character 
of frugal innovations (den Ouden, 2012; Bhatti, 2012). In this vein, frugal products and services 
often are not limited to the invention of a product or service itself, but also cover the diffusion and 
operational aspects in the context within which it functions (Bhatti, 2012).  
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3. THEORETICAL FRAMEWORK 
 
 
The objective of this section is to distill the insights from the previous chapter into a theoretical 
model of the frugal innovation process (Figure11) that will serve as reference point for the ensuing 
empirical work.  
 
As a basis the author has chosen the latest available model of the innovation process at the firm 
level, i.e. the Chain-Linked Model (Kline & Rosenberg, 1986). However, in order for the Chain-
Linked Model to become contextually relevant it needs to be updated. First, being a model of the 4th 
generation (Rothwell, 1994) it has to reflect the updates made in the 5th and last generation. Second, 
the extended model needs to be complemented by insights from the frugal innovation literature. The 
following section briefly elaborates on each component of the model and its theoretical 
underpinnings.  
 
Core Components 
The previously discussed Chain-Linked Model forms the basis of the theoretical model. Not only is 
it the latest available model of the innovation process at the firm level but parts of it actually 
coincide with the current understanding of the frugal innovation process. First, the Potential Market 
element signalizes at least a partial need-pull motivation. This closely mirrors the consumer- and 
need-driven idea of frugal innovation (Tiwari & Herstatt, 2012c). Second, the Analytic Design 
element resembles the frugal innovation process insofar as both heavily rely on the identification 
and use of existing knowledge and technologies (Tiwari & Herstatt, 2012c). As the remaining parts 
of the Chain-Linked Model do not seem to contradict with what is known about frugal innovation 
process, the model appears to be a good starting point. However, the (I) and (S) links from the 
Chain-Linked model are excluded, as their meaning is only vaguely described in the work of Kline 
and Rosenberg (1986). 
 
Extension to 5th generation 
In order for the model to comprehend the new insights that have surfaced in the 5th generation of 
Rothwell’s (1994) innovation models, two additional elements are to be included, i.e. the vertical 
and horizontal relationships and the use of electronic tools. In fact vertical and horizontal 
relationships not only mirror the still very relevant literature on National Innovation Systems, and 
Open Innovation but also have their counterpart in the frugal innovation literature where external 
collaboration plays a crucial role (Tiwari & Herstatt, 2012c). Therefore External Collaboration is to 
be included in the model. The second element is Electronic Tools. As its main purpose is to 
optimize efficiency throughout the process, the element Electronic Tools is placed as running 
concurrently to the core innovation process. 
 
Extension to Frugal Innovation  
Finally, in order to adapt the model to the context of frugal innovation, the author has decided to 
include two additional elements, which appear to be of vital importance to the frugal innovation 
process.  
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First, it has been observed that frugal innovations are increasingly relying on business model 
innovation (Bhatti, 2012). Therefore Business Model Innovation will be included as an additional 
process that runs concurrently to the core innovation process. As this process might also draw upon 
research it will also include a Knowledge-Research link5. Furthermore, as in the context frugal 
innovation distribution and sales are also quite prone to innovation (Bhatti, 2012), Distribute and 
Market, will also receive a Knowledge-Research Link.  
 
The second element that has to be included concerns the knowledge of the local context. As the 
author is not sure whether Potential Market already includes the act of gaining such knowledge 
Build Knowledge of the Local Context is included as an additional step in the core innovation 
process.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5!The!KFR!link!symbolizes!one!of!the!important!innovation!paths!in!the!ChainFLinked!Model!
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Figure 11: Theoretical Model of the Frugal Innovation Process  
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4. METHODOLOGY 
 
 
The objective of this chapter is to provide the reader with a detailed understanding of the research 
methodology applied in this thesis. The author will use the roadmap (Figure 12) described by 
Saunders, Lewis and Thornhill (2009) to guide the reader through the following section.  
 
 

Figure 12: The Research 'Onion' 

 
Source: Adapted from Saunders et al. (2009) 

 
 
In order to build a theory of the frugal innovation process the author has decided to adopt an 
approach inspired by Eisenhardt’s (1989) seminal work on theory-building research, which 
combines the design of case study research (Yin, 2003) with Grounded Theory (GT) (Glaser & 
Strauss, 1967). However, in contrast to Eisenhardt’s approach, the author has chosen to adopt the 
Straussian iteration of GT6 due to its better theoretical fit with both the case study strategy and the 
literature review. As GT forms the backbone of the chosen methodology the following 
argumentation will mainly focus on the particular aspect’s relevance in light of GT. 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 Hereafter “Grounded Theory” will refer to the Straussian iteration of the methodology!

Abductive*
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4.1. Research Philosophy 
According to Sanders et al. (2009) the chosen research philosophy contains important assumptions 
about the way that the researcher sees the world. In addition, the choice is also influenced by 
practical considerations. In this case the latter played the more important role, as pragmatism, as 
well as symbolic interactionism, are the philosophies that methodologically underpin Strauss’s 
version of GT (Corbin & Strauss, 2008). As pragmatism also appears to be inclusive of the latter7, 
the paper will adopt a pragmatist stance (Saunders et al., 2009). 
 
In pragmatism, the research objective plays the central role and the choice of method ultimately 
depends on the nature and goal of the research question posed (Creswell, 2008). Pragmatism 
essentially emphasizes practical considerations as the most important criteria in determining 
meaning or truth (Saunders et al., 2009). Since different approaches are regarded as complementary 
in pragmatism, the philosophy appears to be a good fit to the chosen interdisciplinary research 
design, i.e. the combination of GT and case study research (Saunders, et al., 2009). Moreover, 
pragmatism also shares the emphasis that GT puts on the development of concepts and theories 
(Bryant, 2009). Further commonalities relate to the fact that both share “a concern with people's 
engagement with the world, and are reliant on detailed observation and insight, followed by never-
ending and iterative efforts to comprehend, persuade and enhance” (Bryant, 2009, p. 34). 
 

4.2. Research Approach 
Saunders et al. (2009) differentiate between two research approaches, i.e. induction and deduction. 
Even though both theory-building case study research and GT are to be seen as primarily inductive 
approaches (Eisenhardt & Graebner, 2007), in that they systematically build theory around the 
collected data, there are also deductive elements to be found in the latter (Elliot & Higgins, 2012). 
Strauss & Corbin (1998) have recognized the respective importance of both approaches in GT and 
advocate for an “interplay between induction and deduction” (p. 137). 
 
However, a third approach, that of abduction, described as the “cognitive logic of discovery” (Pratt, 
2012, p. 6), is essential to the Straussian iteration of GT. The importance of abduction within the 
area of GT has been recognized by Coffey and Atkinson (1996) who exclaim that “abductive 
reasoning lies at the heart of “grounded theorizing”’ (p. 155). In a similar vein Reichertz (2010) 
argues that the Straussian iteration of GT is built on the concept of abductive logic. Reichertz (2010) 
attempts to provide a practical example of abduction in the context of GT.  Instead of coding in 
known codes, which he calls induction, in some instances new codes are developed. This operation 
constitutes an intellectual jump, which “adds something very new to the data, something that they 
do not contain and that does not already exist as a concept or theory either” (Reichertz, 2010, p. 12). 
According to Reichertz (2010) this can be called abduction.  
 
Because of the above argumentation the author acknowledges the importance of a synthesis of all 
three aforementioned forms of logic, i.e. induction, deduction, and abduction, and adopts the 
respective reasoning in his analysis. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7!Symbolic interactionism is one of the core foundations of the interpretivist philosophy, which together with positivism is 
congruent with a pragmatist approach (Saunders et al., 2009)!



!
31!

4.3. Research Strategy 
The following section will first describe the classification of research purpose and then focus on the 
choice of research strategies. 
 
The author believes that the present thesis can be classified as an exploratory study. According to 
Robson (2002) an exploratory study is especially useful when the research questions aims “ to 
determine what is happening; to seek new insights; to assess phenomena in a new light” (p. 59). As 
the purpose of this thesis is to explore the frugal innovation process it is reasonable to classify the 
present work as an exploratory study. 
 
The research strategy chosen is in line with the research question and the author’s research 
philosophy. As the pragmatist research philosophy is considered to be an integrated perspective 
(Saunders et al., 2009), the author will use a synthesis of GT, Case Study Research, and Literature 
Review, similar to the approach described by Eisenhardt (1989) and other authors (Lehmann, 2010; 
Halaweh, 2012). While the data collection, organization and analysis will be approached primarily 
with the help of the Straussian iteration of GT, the structure of the argumentation will follow the 
case study approach as described by Yin (2003). The following sections will elaborate on each 
choice and explain: a) why each research strategy is suitable to the topic at hand; and b) why they 
can be combined. 

4.3.1. Case Study 

According to the relevant literature, case study research is appropriate in settings where the 
researcher aims to: gain a deep understanding of the research context and the processes at hand 
(Morris & Wood, 1991); generate theory (Gersick, 1988); and answer the “why” and “how” in a 
specific context (Eisenhardt, 1989). Furthermore, Saunders et al. (2009) state that the case study 
strategy is particular suitable in exploratory research. Consequently, case study research appears to 
be an appropriate strategy given the facts that this thesis: a) aims to gain a deep understanding of the 
frugal innovation process; b) aims to generate theory; and c) is of exploratory nature.  
 
Based on Yin’s (2003) categorization of case studies, the author has chosen to use a holistic, 
multiple case design, as multiple case studies allow for cross-case analysis and thereby provide a 
better foundation for theory building (Eisenhardt, 1989). 

4.3.2. Grounded Theory 

According to the extant literature GT is particularly useful to: develop and build theory (Glaser and 
Strauss, 1967); deal with new emerging research topics (Urquhart, 2013); and answer research 
questions oriented towards processes (Glaser, 1978). Consequently GT appears to be well suited to 
build a process model around the relatively novel concept of frugal innovation. 
 
There are three iterations of GT circulating in the literature, that is the original version of Glaser and 
Strauss published in 1976, and its ‘Straussian’ and ‘Glaserian’ version. The author has decided to 
follow the Straussian iteration for three reasons. First, due to its pragmatic nature it provides a more 
structured approach to theory building (Warburton, 2005). Second, the Straussian GT is known to 
produce relevant theory that fits the context and is able to guide action and practice (Corbin and 
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Strauss, 2008). Third, the Straussian approach allows for a priori knowledge building, which is an 
essential prerequisite for the use of case studies and the a priori building of a conceptual model. The 
next paragraph will give a more detailed overview of why the two research strategies, i.e. case study 
research and GT, serve as a good combination. 
 
Despite the already mentioned approach propagated by Eisenhardt (1989) there have been various 
precedents in the academic literature where both research strategies have used in combination (e.g. 
Halaweh, 2012; Fernández, 2005; Lehmann, 2010). Lehmann for example exclaimed that the 
combination “produced a prolific amount of data and yielded a great richness of information” (p. 
64). Even Strauss and Corbin (1998), i.e. the source of the Straussian iteration of GT, encourage 
researchers to mix GT with other methodologies. And indeed there appear to be similarities between 
the Straussian iteration of GT and case study research that make a synthesis particularly appropriate, 
e.g. their philosophical stance and general focus on the creation of concepts (Table 6).  
 

Table 6: Similarities between Grounded Theory and Case Study Research 

Area Grounded Theory Case Study Research 

Philosophical Stance 
Can be interpretive or positivist 
(Halaweh, 2012), hence fit with the 
pragmatist philosophy chosen for this 
thesis 

Can be interpretive or positivist 
(Halaweh, 2012), hence fit with 
the pragmatist philosophy 
chosen for this thesis 

Method of 
Generalization 

Achieves generalization through the 
abstraction of concepts (Strauss & 
Corbin, 1998) 

Achieves generalization through 
the abstraction of concepts 
(Strauss & Corbin, 1998) 

Use of Literature 
Justifies the use of existing literature 
in the generation of the research 
question (Strauss & Corbin, 1990) 

Justifies the use of existing 
literature in the generation of the 
research question (Yin, 2003) 

Generalizability, 
Reliability, and 
Reproducibility 

While both approaches appear to show different perspectives with 
regards to generalizability, reliability, and reproducibility, these 
differences are in fact only differences in terminology, i.e. they are in 
essence referring to the same ideas (Lehmann, 2010). 

 
 
On top of the combinations apparent potency to create great results and its theoretical reciprocal fit, 
the author has chosen the pairing for two additional reasons. First, it addresses one of the main 
criticisms of case study research, i.e. the lack of a standard analysis approach to create theoretical 
constructs from the large amount of qualitative data (Darke, Shanks, & Broadband, 1998). GT 
effectively closes this gap. Second, the author found it difficult to ensure relevant results with GT 
without specifying the context a priori8. In the traditional, individual and homocentric approach of 
GT interviewees would have been able to describe innovation incidents that might have been 
completely unrelated to the topic of frugal innovation. In this matter the use of specific case studies 
that focuses on frugal products is instrumental to set a boundary and achieve a relevant scope. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8!In!GT!leading!interview!questions!are!generally!prohibited!to!avoid!interviewee!bias!and!instead!‘allow!the!data!to!

speak’!
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4.3.3. Literature Review 

The third research strategy employed in this paper concerns itself with the review of the existing 
literature. As outlined in the above section both the Straussian iteration of GT and case study argue 
in favor of theoretical sensitivity. Therefore the literature review will be used to develop a 
theoretical framework that later can be compared to the empirical evidence. This resonates with 
Eisenhardt (1989) who argues that: a) “a priori specification of constructs can also help to shape the 
initial design of theory building research” (p. 536); and b) “an essential feature of theory building is 
comparison of the emergent concepts, theory, or hypotheses with the extant literature” (p. 544). 
Overall, the comparison between the retrospective, theoretical world with the prospective, empirical 
world is regarded as an essential feature of theory building as it enhances the internal validity, 
generalizability, and conceptual level of the theory. This is especially true in the context of this 
research as the findings only rest on a limited number of case studies. 
 

4.4. Research Choice 
Saunders et al. (2009) differentiate between different methods of data collection, i.e. mono method 
and multi methods. In line with the author’s pragmatist research philosophy and the chosen research 
strategies the author has chosen to work with a multi-method qualitative data collection method. In 
order to allow for data triangulation both in-depth interviews and the existing literature are used to 
collect data. 
 

4.5. Time Horizon 
According to Saunders et al. (2009) the researcher can choose to undertake either a cross-sectional 
or a longitudinal study. Due to the fact that the author aims to study the innovation process behind 
frugal products at a particular point in time, as opposed to the changing pattern of the process, a 
cross-sectional study appears to be most appropriate.  
 

4.6. Research Techniques and Procedures 
The following section will outline the process of collecting and analyzing the qualitative data used 
to answer the research question. The first part describes the rationale behind selecting the interviews 
and the procedures employed in recording them. The second part will provide a detailed description 
of the GT coding techniques employed in analyzing the collected interviews. 

4.6.1. Selection of Interviews 

In general, theoretical sampling, the iterative process of data collection guided by and adapted to the 
emerging findings (Strauss, 1987), is regarded as the pivotal strategy in GT (Charmaz, 2000). 
However, the short time frame of this thesis did not allow for the deployment of such an approach. 
Instead the author chose to use selective sampling, which dictates the a priori selection of 
information-rich cases that are relevant to the research question (Patton, 1990). 
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After a careful pre-selection of potential case study targets (Appendix 5), 14 individuals agreed to be 
interviewed (Appendix 6). Besides choosing interviewees that were relevant for the case studies, the 
author also decided to talk to experts on frugal innovation from both academia and more praxis 
related fields. These experts were selected based on their experience with frugal innovation and 
were instrumental in guiding the author’s analysis process.  

4.6.2. Conducting the Interviews and Data Collection 

A total of 14 in-depth interviews that lasted between 30-70 minutes were conducted via Skype. Each 
interview followed as similar approach that had been carefully prepared beforehand (Table 7). In 
addition relevant documentation, e.g. existing case studies, articles, research studies, etc., were 
gathered and reviewed. This measure was in line with both case study research and GT (Yin, 2003; 
Corbin & Strauss, 2008). The additional data enabled triangulation and thereby improved the 
validity of the constructs that had emerged from the interviews.  
 
 

Table 7: Details of Interview Approach 

Aspect Elaboration 

Recording The interviewees were made aware in advance that the interview would be recoded 
and if possible both video and audio were captured. 

Interview 
Structure 

All interviews followed a semi-structured approach to allow for sufficient 
flexibility. Although each interviewee was provided with a predefined interview 
guide, the emphasis on each interview was to allow the interviewee to speak as 
freely as possible. Depending on the context the author tried to prompt the 
interviewee into more in-depth elaboration of particular topics or if applicable 
focused on the predefined questions.  
 
Choosing semi-structured interviews as primary interview tool was influenced by 
the methodology choice. While the Straussian iteration of GT permits the use of 
structured questions (Onions, 2006), GT generally emphasizes a flexible and 
laissez-faire approach to data collection. Therefore the sharp focus of structured 
interviews would have been incongruent with GT whereas semi-structured 
interviews are well suited for the Straussian iteration of GT (Fielding, 1994). 

Precautions 
Due to the fact that the purpose of the interviews was to derive theory from data 
(Corbin & Strauss, 1998) both leading questions and questions containing concepts 
were avoided as much as possible. 

 
4.6.2. Data Analysis  

Interviews were then transcribed and consequently analyzed with the cloud-based qualitative data 
analysis tool Dedoose. The analysis was conducted in line with the GT procedure laid out by Corbin 
& Strauss (2008) and consisted of three steps, i.e. Open Coding, Axial Coding, and Selective 
Coding (Table 8). Along this process the author maintained an extensive set of memos that later on 
were crucial for the theory development. 
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Table 8: Detailed Elaboration on the Steps of the Grounded Theory Analysis 

Step Elaboration 

Open 
Coding 

The first step of the GT process to data analysis is called open coding. In this step the 
author analyzed the interview transcripts, explored all possible meanings of the data 
at hand and then proceeded to apply conceptual labels, i.e. categories (Corbin and 
Strauss, 2008). This allowed the author to quickly identify concepts or categories 
within the data that would later become essential in building theory (Strauss & 
Corbin, 1998). The technique that was used in open coding is referred to as 
microanalysis (Strauss & Corbin, 1998). It allowed the author to engage in a focused, 
line-by-line analysis that yielded analytical as well as descriptive results.  It is 
important to note that microanalysis allowed the author to regard the data from three 
different perspectives: a) the data itself; b) the interactions from the interviewee; and 
c) the interplay between the data and the author (Strauss & Corbin, 1998). 

Axial 
Coding 

The above-described use of microanalysis allowed the author to prepare the data for 
Axial Coding (Strauss & Corbin 1998). In this step the author continually refined the 
codes developed during Open Coding and, through constant comparison, analyzed the 
initial concepts for similarities and shared meaning, and combined them into higher-
level categories if applicable. In other words, employing inductive, deductive, as well 
as abductive reasoning the author related the different lower-level codes and 
subcategories to higher-level categories (Strauss & Corbin, 2008). This process of 
recoding and regrouping helped the author to analyze the relationships and 
interactions between different categories and helped to identify the conditions, 
actions and consequences of the frugal innovation process (Corbin & Strauss, 2008). 

Selective 
Coding 

In the final stage of the coding process, the author employed selective coding to 
integrate and refine the theory that had emerged in the two initial coding phases 
(Corbin & Strauss, 2008). This step involved the extraction and naming of core 
categories that were then further developed, refined, and systematically related to 
other categories. The core categories that emerged the analysis were then scrutinized 
for interrelationships and ordered sequentially as the main components of the process 
model of frugal innovation. In the final step the author reviewed the results for 
internal consistency and logical gaps that might have occurred during the entire 
coding process.  

4.6.6. Triangulation 

As described in section 4.6.2., the author sought out additional data sources in order to test the 
validity of the emergent constructs. Triangulation was then used to corroborate or refute, as well as 
to complement the results from the GT coding process. The results were then used to devise the 
individual case studies. 

4.6.7. Cross-Case Analysis 

After having created the individual case studies, the author compared the findings in a cross-case 
analysis. According to Eisenhardt (1989) this is a necessary step that helps to avoid premature and 
false conclusions and thereby increases the accuracy and reliability of the theory. Taken together, 
the within- and cross-case analysis then form the basis for the empirical model. 
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4.7. Limitations 
The limitations of a study are the influences of the study that the author has no control over (Simon 
& Goes, 2013). The limitations of this study are: 
 
Sample: Due to the given time frame the author was able to sample only a limited number of 
respondents. The information received therefore may not cover the entirety of the relevant 
information within the given organization.  
  
Data Analysis: Building theory via GT methodology is a very subjective process and therefore 
prone to include biases and preconceptions. While the Straussian iteration of GT acknowledges the 
impossibility of a purely inductive ‘blank-slate’ approach (Onions, 2006), the author would like to 
again emphasize this limitation in the light of the author’s inexperience with using GT. 
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5. CASE STUDIES 
 
 
The purpose of this chapter is to present the empirical results of the GT analysis in the form of three 
case studies. Further complemented by important information from the ensuing triangulation, each 
case focuses on a different frugal product and the elements and dynamics of the underlying 
innovation process. The structure of each case study follows the categories that have emerged 
during the GT analysis of the respective interviews (Appendix 7-9).  

5.1. Nokia 1100 

5.1.1. Initial Situation 

Around the turn of the millennium mobile phones had become an integral part of the lives of most 
consumers in the developed world. This trend was in sharp contrast to emerging markets where 
affordability and distribution challenges had limited mobile phone penetration to consumers from 
the middle-class and richer income segments. 
 

5.1.2. Recognition of Opportunity 

It was around that time that Nokia’s top management started to become aware of the rapidly 
evolving consumptions patterns in emerging markets. After consulting with several market research 
firms as well as major consultancies, ethnographic studies were commissioned to assess the market 
potential. Soon it became clear that there was a considerable demand for affordable mobile phones 
among the low-income segments. 
 
Called Entry Business Line, Nokia soon delegated an entire business unit to the task of creating low-
cost mobile phones for emerging markets such as the BRIC9, Africa and some of the N1110 
countries. With the goal to create the next billion-consumer mobile phone, the team quickly started 
to realize that they were part of something new, something that in this form had not yet existed 
within Nokia.  Because of their work’s potential impact the team felt that rather than merely creating 
a new product, their work also had a social component as it would enable millions of people to 
afford a phone and advance in life.  
 

“There was a notion of people feeling that we were doing something for the better of people, 
helping people achieving something in their life.”  

Monica Voigt (Global Head of Consumer Category Management, Nokia) 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9!Brazil,!Russia,!India,!&!China!

10!South!Korea,!Indonesia,!Iran,!Mexico,!Turkey,!Philippines,!Egypt,!Nigeria,!Pakistan,!Vietnam,!

Bangladesh!
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5.1.3. Understanding the Consumer/Market 

From the very start the team focused on understanding even the small details about their consumers 
and the market that they were addressing.  
 

“Try to put the consumer at the beginning of the product development and not as we go.” Monica 
Voigt  

 
At the beginning the team set out to segment the market. With the help of an agency that had 
specialized in market research, they came up with four distinct segments that each had some unique 
characteristics. 
 

“Typically, your retail store owners, who might be having small businesses (…) versus something 
like female segment, which wanted a very stylish-looking phone."   

Anand Narang (Global Marketing Director Mobile Phones/Co-Founder 1100 range, Nokia) 
 
Although the research showed that there was a common denominator between the segments, 
especially in terms of pricing, each would need a different value proposition. The team realized that 
it had to create a line of several mobile phones in order to cater to the different segments. Therefore 
the team started to work on four different products at once. Among the four phones one was 
designed to appeal to blue-collar workers – The Nokia 1100. Little did the team know that their 
project would develop into the most popular mobile phone that had ever been created (Radjou, 
2012). 
 
While the initial segmentation of the market had required comparatively little research, the team 
now engaged in a second round to build a deeper and more thorough understanding of the particular 
customer segment. In its effort to understand the consumer the team continued to leverage external 
research agencies. Although the major part of the work fell to the agencies, the product development 
team decided to participate in some of the studies.  
 
“That has been one of the success criteria amongst others because we actually went there and saw 

the things ourselves (…) if you’ve been there, seen it, smelled it, felt it, the situation is suddenly 
different from if you just get a report” Monica Voigt 

 
Meeting consumers in the market and engaging with the local Nokia subsidiaries allowed the team 
to immerse themselves into the local context. This ultimately gave them the opportunity to 
empathize with their potential consumers and build a deep understanding that went beyond 
traditional market research and expanded to the tiniest detail of the consumers’ daily life.  
 
During the ethnographic studies the team realized that most blue-collar workers lived a very active 
life and spent most of their day outdoors in harsh working conditions where electricity was scarce 
and sweat, dust, heat, humidity and loud noises omnipresent. It also turned out that many consumers 
were actually illiterate. Driven to understand every detail of the consumers’ life the team came 
across pieces of information that at first glance seemed irrelevant but later on would help to devise a 
highly effective product. For example, the team realized that consumers often used their phones to 
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listen to FM radio. However, although a single person could comfortably listen to FM radio via 
headphones, consumers appeared to expect this feature to be available to a wider audience.  
 
On top of the attempt to understand the lifestyle and usage behavior of blue-collar workers the team 
made a real effort to empathize with the consumers and understand their aspirations and hopes. Soon 
it became evident that the decision to buy a phone was often motivated by factors that went beyond 
the mere batch value. Instead a mobile phone was seen as a tool for getting a better life. 
 

“What the consumer insight pointed out was that these consumers are looking for something that 
connects them to opportunities.” Anand Narang 

 
Finally, with affordability being a key constraint in the target market, the team tried to gather 
information on what consumers were able and willing to pay for a mobile phone. Soon they realized 
that instead of the initially assumed price of $150, $100 would be a far more appropriate price point.  
 
In addition to the consumer and market research that the team carried out with the support of 
different agencies, they also complemented their findings with input from their local partners, e.g. 
subsidiaries and sales organizations. Having worked in these markets those organizations were able 
to draw on their vast experience and contribute unique insights that would often help to adjust or 
corroborate the previously gained insights. 
 
Based on both the consumer research and the feedback from the market the team eventually got an 
idea of the key elements that were important to the consumers and the corresponding needs that 
ought to be addressed by the product (Table 9). Those needs then formed the foundation for the 
ensuing steps. 
 
“One is understand your market and consumer very well. That's where the real insight lies. I think 
that actually helps you create, that insight pool from where you can actually see what you really 

want to create.” Anand Narang 
 

Table 9: Consumer Needs that derive from Consumer and Market Understanding  

Understanding Derived Need 
Rough market conditions Need for robustness and durability 
Hot and sweaty environment Need of non-slipping phone 
Dusty, dirty, and humid environment Need to protect phone  
Very mobile lifestyle and infrequent power access Need to have continuous battery life 
Very mobile lifestyle yet focused on family life Need to be connected 

Prevailing Illiteracy 
Need to send and read messages with an 
alternative system 
Need for an alternative manual  

Different Usage Patterns Need to have adapted offers 
Unhappy with listening to radio alone Need to listen with the whole group 
Living in poverty Need to advance in life 
~100$ as an appropriate price point Need to have a product below $100 
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5.1.4. Translating Needs into a Solution 

The research had shown that the consumer did not appreciate the stripped-down version of an 
existing phone. Instead the consumer insights clearly pointed towards the need to create something 
from scratch that was optimized for the emerging market blue-collar worker. Therefore the team 
came together and started to discuss how to translate the needs that had emerged into a holistic 
solution. 
 

“Everything was then focusing on these insights we got from the markets, all the way from the 
actual functionality in the phone, the design of the product, the physical industrial design, but also 

all the way back to the logistics and packaging” Anand Narang 

5.1.4.1. Matching Needs with Functionality (Product Development) 

From the very beginning the consumer needs guided every step of the product development and in 
most cases formed the basis for decision-making. The team was quite adamant on translating the 
consumer needs into a product and thanks to their holistic understanding had a good idea of what 
was relevant to include in the product and what was not. 
 

“It (consumer needs) was used as a documenting why we do things as we did.” Monica Voigt 
  
There were a lot of ideas that by the end of the day did not make it into the product but the features 
that did make the cut had been prioritized based on the fact that they were seen as crucial to 
addressing the consumer needs that the team had seen in the market. 
 

“I think the core element is that you actually (…) dare to prioritize.” Monica Voigt 
 
An example of the need-based approach to product design can be found in the design of the phone’s 
single mat cover. In emerging markets consumers often used cheap covers to protect their phones 
from humidity and dust. The team recognized the consumers’ need to protect the phone from such 
environmental influences and set out to design a mat cover that was made from a single waterproof 
piece of plastic. Compared to the previously used keypad the new design no longer allowed dirt, 
dust, or humidity to enter the phone. Likewise, the team designed the ribbed sides of the Nokia 1100 
that served as anti-slip grips and were able to cope with the hot and sweaty hands of blue-collar 
workers. 
 

“With sweaty hands and hot condition, the phone can easily slip out from hands (…) you need to 
make something which gives that kind of anti-slip grip” Anand Narang 

 
In a comparable effort, the team equipped the phone with a radio feature. Already before the Nokia 
1100, phones often had inbuilt radios that could be listened to via headphones. However, a finding 
that had emerged during the research pointed towards the consumer expectation that this feature 
ought not to be restricted to one person. Therefore the R&D team wired the radio output to the 
speaker thereby allowing friends and families to listen together as a group. 
 
“Music became a big feature in terms of innovation. Again, coming from the compulsions in which 

these people live and some of the handicaps they actually faced.” Anand Narang 
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In line with the insight that consumers valued a mobile phone beyond its batch value the team was 
also striving to create a product that would have a positive effect on more immaterial aspects of the 
consumers’ life. 
 

“Very often the mobile phone was not just a phone like it is here in Western markets. For them it 
was a tool for getting a better life by the end of the day.” Monica Voigt 

 
The team’s approach to dealing with the needs of the illiterate serves as a great example. Poised to 
give the consumer the opportunity to advance in life, the team came up with a number of ingenious 
solutions that allowed illiterate consumers to use the phone despite their inability to read and write. 
To circumvent illiteracy, the team added audio messaging, a non-text based quick guide, as well as a 
redesigned phone book that replaced names with colors.  
 
Before releasing the phone into the market the team gathered another round of pre-launch feedback 
from consumers and local affiliates and made further adjustments. Once ready, the team realized 
that it had designed a phone that was second to none in effectiveness for blue-collar workers in 
emerging markets. Many of the phone’s characteristic features had been developed from the ground 
up in order to tailor to the value proposition to the exact needs of the consumers. 

5.1.4.2. Ensuring Affordability 

As important as providing a product that would effectively meet consumer needs was to provide a 
product at an affordable price point. Affordability was first and foremost achieved by setting the 
price according to the consumers’ ‘sweet spot’ that had emerged during the research. In order to 
provide the design at the predetermined price point the team had to bring the costs down 
significantly. Although the primary target was to reach a cost that would allow Nokia to offer their 
design at a price of $100, the team was motivated to bring down the costs even further to: a) use the 
free budget to provide additional functionality; and b) eventually increase the already thin margin. 
Therefore the cost trade-off was an omnipresent element during the entire product development 
process the. Every cent was turned over twice in order to determine whether it was spent in a 
manner that was effective and beneficial to the consumer.  
 
“Some things actually fell out because they wouldn’t fit the cost trade-off (…) We had to prioritize 

based on what we had seen on the market. Just trying to make those dollars work hard for the 
consumers.“ Anand Narang 

 
In their effort to squeeze costs the team considered every element of the product development 
process and went out of their way to tweak and increase its cost-effectiveness. Examples included: 
 

• Reducing the text of user guides and replacing the colored version with a black-and-white 
one: “I remember, just by shifting from color to a black-and-white, we saved about 6-7 
million” Anand Narang 

• Working closely with suppliers to look for cheap alternatives for components 
• Optimizing the amount of paint and the type of plastic 
• On-site manufacturing 
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Another key element of the general effort to reduce costs was the team’s approach to reusing 
existing technology instead of developing something from scratch every time a new feature was 
needed. Rather than spending considerable amounts on R&D the team conceptually borrowed from 
similar phones, e.g. the 3310 and 2100, and adapted the features to the context of the 1100. 
 
“Is there something that is existing already, something that we can tweak or scale down or scale up 

to not reinvent the wheel.” Monica Voigt 
 

5.1.5 Reaching out to the Consumer 

Similar to the product development, Nokia tailored the distribution and marketing elements of the 
innovation process to the market insights the team had gathered in the beginning. 
 
“Everything was then focusing on these insights we got from the markets (…) all the way back to the 

logistics and packaging.” Anand Narang 

5.1.5.1. Making the Product Accessible 

In contrary to the product development phase the team was fortunate enough to already possess key 
insights and capacities in the area of emerging market distribution. This allowed Nokia to ensure 
that the 1100 was accessible to a large part of the population. 
 

“Its important to understand that Nokia had a huge logistical network and was able to get things 
everywhere.” Monica Voigt 

 
Backed by the already established distribution network, the team adopted a multi layered 
distribution approach that started with distributors at the national level and dispersed all the way 
down to the city- or area-level distributor. In the beginning the Nokia 1100 was only accessible in 
more populated areas, such as big cities and small towns. Once the operators started to expand their 
network to smaller towns and villages the team had to face the challenge of expanding the product’s 
accessibility to more far-flung areas.  Innovating around this challenge they adapted the distribution 
to the local context by adopting the concept of micro-distributors. The approach entailed two 
persons on a motorbike - one driving and one holding the phones- who together would distribute the 
phones to the less connected rural areas.  

5.1.5.2. Promotion 

It had become evident that the demand for the phone had reached even the most far-flung areas. This 
rapid spread of the Nokia 1100 had been facilitated by two elements: a) word of mouth and b) 
Nokia’s highly effective marketing communication. 
 
The diffusion of the Nokia 1100 had benefited profoundly from word of mouth promotion. The first 
customers that had bought the 1100 soon realized that it was all about network externalities when it 
came to having a phone. Driven to increase their connectedness, they urged friends and families to 
also buy an 1100.  
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“It is not just about only one person in the family, but it is about the kid in the family, it is about the 
grandmother who might be travelling alone. Therefore, a lot of people actually got converted into 

buying a phone.” Anand Narang 
 
Besides word to mouth, Nokia’s relied on a highly effective approach to marketing communications. 
Similar to the product itself, the communication style was adopted to the local context. 
 
“We could not do the same Western market glossy campaigns, we had to adapt our communication 

style.” Monica Voigt 
 
In order to create a marketing campaign suited to the local realities, Nokia sought help from 
traditional marketing agencies. However, recognizing the unique context of emerging markets, 
Nokia for the first time sought advice not only from the lead agency but also consulted the agencies’ 
regional advisory hubs to leverage their contextual knowledge. 
 
“(…) back down to the casting of models in advertising, TV and pictures, making sure that we had 

people that represented and looked like people in the local markets (…) so that we get a local flavor 
into that.” Monica Voigt 

 
Equipped with a contextual understanding, the team then created a campaign that focused on the 
core selling point of the Nokia 1100: it’s effectiveness. No other existing mobile phone addressed 
the needs of the emerging consumers as effectively as the Nokia 1100. In India the campaign was 
labeled “Made For India”, communicating that the product was made for the local consumer. With 
this campaign Nokia hit the right note. The message evoked pride among consumers giving them the 
feeling that their needs were taken seriously. 
 

“There was quite the pride of that it was not something that was just coming from the Western 
market and was just pushed on to them but something that was adapted for their needs as well.” 

Monica Voigt 
 

5.1.6. Additional Elements 

Besides the abovementioned elements that could be understood as the core innovation process 
behind the frugal product, there were three additional elements that played an integral part. 

5.1.6.1. Collaboration 

From the very beginning collaboration in various forms played an important role in the innovation 
process 
 
5.1.6.1.1. Internal Collaboration 
Operating from Scandinavia the team around the 1100 chose to collaborate closely with their 
colleagues in the local markets as well as with other more functional global teams. Eventually the 
close collaboration granted access to valuable knowledge and resources. For example the team could 
harness the creativity of a diverse set of individuals to crowd source new ideas and tap the existing 
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organizational knowledge in support of the team’s effort to re-use and adapt existing technology 
rather than to ‘re-invent the wheel’. 
 
5.1.6.1.2. External Collaboration 
For similar reasons the team collaborated with external partners, i.e. operators, channels, retail 
partners, and agencies. 
 
Whenever the team decided to collaborate with external partners it was to compensate for 
knowledge and/or resources that Nokia itself was lacking. For example, by collaborating with local 
operators the team not only gained new ideas and a unique perspective but also ensured that 
subscription plans existed that would fit the target segment of the 1100. Moreover, by working 
closely with the suppliers, the team was able develop custom product parts, i.e. batteries, which 
were instrumental to achieve the cost targets. 
 
Collaboration with research as well as marketing agencies also proved to be an integral part of the 
innovation approach. In both instances the team lacked the necessary consumer and market insights 
that were crucial to address the market effectively.  
 

“When we used external people it was mainly in terms of getting the consumer insights.” Monica 
Voigt 

5.1.6.2. Complementary Innovation 

Besides the collaboration aspect, complementary innovations were a key success factor. Evidently a 
holistic solution had to go beyond the mere provision of a phone. For example, in the Philippines the 
team introduced an e-recharge system, which offered huge benefits to the consumers as it replaced 
the expensive and complex procedures of the traditional recharge vouchers. In other countries the 
team created affordable tariff plans tailored to the particular consumer segments. Therefore, rather 
than merely creating a mobile phone, the created an entire ecosystem that together with the mobile 
phone itself constituted an effective and affordable value proposition that was tailored to the 
respective local needs. 

5.1.6.3. Continuous Improvement 

Generally, there seemed to be no end to the innovation process behind the Nokia 1100. Even after 
the product had been shipped out the team focused on continuously collecting feedback and using 
that to re-calibrate and improve the product proposition in line with consumers’ needs and the 
market situation. Among other things Nokia would orchestrate post-launch studies to see whether 
the product or complementary offers were effectively meeting the needs of consumers. The results 
were then taken and used to improve the next generation of the 1100. For example, in later editions 
the team included a software that would help vendors keep stock of their earnings.  This feature was 
added after the team realized that many consumers were selling things for a living and were in need 
of an accounting tool that would allow them to get a better overview of their financial situation.
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5.2. SELCO 

5.2.1. Initial Situation 

In the 1980s, India started to recognize that unreliable access to electricity constituted one of the 
major obstacles to achieving higher rates of economic development. Although the government had 
set plans in motion to expand the grid, millions of people where still depending on antiquated, 
highly polluting, and inefficient sources of energy (Janik, Mitkowski & Elias, 2010). Already at that 
time solar lights were seen as a clean and cost effective alternative but given their low average 
income the technology was anything but affordable for rural households (Mukherji, 2011). 
 

5.2.2. Recognition of Opportunity 

Notwithstanding the challenges of connecting rural households to solar energy, some visionaries 
continued to believe in the idea. Harish Hande was one of them. Ever since his graduate studies, 
Harish had considered solar energy to be the ultimate tool to improve the lives of the rural poor 
(Mukherji, 2011). When in 1991 Harish took a trip to the Dominican Republic he saw just the model 
that he had envisioned (Janik et al., 2010). Rather than connecting the rural poor to the grid all over 
the country micro-enterprises and community facilities were using decentralized solar photovoltaic 
(PV) technology (Janik et al., 2010). Inspired by his experience, in 1994, Harish set up SELCO 
Photovoltaic Electric Private Limited as a commercial enterprise that would provide decentralized 
energy to consumers in his home state Karnataka by selling and servicing PV systems (Mukherji, 
2011). 
 

5.2.3. Understanding the Consumer/Market 

In order to evaluate the feasibility of his endeavor, Harish traveled throughout the rural areas of his 
home state Karnataka, immersing himself in the daily lives of those that had limited or no access to 
electricity. In what is now called ‘needs assessment’ within SELCO, Harish was determined to build 
a deep understanding of his potential consumers and how electricity affected their livelihood.  
 

“Today we call it a formal needs assessment process. At that time, it was just trying to understand 
what people do on the ground so that you can figure out what your business model should be.” 

Surabhi Rajagopal (Principal Analyst, SELCO Foundation) 
 
First and foremost Harish and his team tried to understand how people were using electricity or how 
they would be using it if they had access.  
  

“They want lighting. They want televisions. How many hours do they need each of these for? 
Surabhi Rajagopal 

 
Besides developing an understanding of what role electricity would assume in the consumers’ daily 
life it was important to understand how electricity would be integrated into the work routines of the 
rural poor. Many potential consumers were farmers and electricity had the potential to revolutionize 
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their farming and irrigation methods. In the course of his research Harish also started to understand 
that for his solution to be sustainable, maintenance was a critical element that needed to be 
addressed. 
 
After having spent some time in the rural areas, Harish began to realize that the linkages between 
poverty and energy issues went beyond simply having access to light and power (Mukherji, 2011). 
By Improving productivity, security, and education, solar lights were eventually regarded as means 
to advance in life (Janik et al., 2010).  
 
However, the basic question of how the rural poor would afford solar energy remained. As Harish 
spent more time in rural India, he came to understand that his potential customers would not be able 
to afford the up-front costs of a solar lightning system given their earnings of $1 to $2 a day. Even 
with financing, solar lightning seemed to be financially out of reach for most people living at the 
BOP. 
 
When his time traveling had come to an end Harish emerged with an in-depth understanding of life 
at the BOP. Thanks to this understanding, he now knew how his PV systems had to look like if they 
were to address the needs of the rural poor.  
 

5.2.4. Translating Needs into a Solution 

Immediately after his return Harish and the founding team set out to develop a model that would 
provide sustainable energy to the rural poor. In their effort it was imperative for the team to tailor 
the solution to the consumer needs that had emerged during Harish’s travels. From the beginning the 
team adopted a very holistic development approach. Providing the technology formed only part of 
the solution with the elements of affordability, maintenance, and outreach weighing equally in 
importance. 
 

“The missing pieces were how would you reach out to those households that may need this? How 
would these households then be able to buy this technology? Then, how would you help maintain 

it?” Surabhi Rajagopal 

5.2.4.1. Matching Needs with Functionality (Product Development) 

The first part the founders had to figure out was the product itself. At that time there were plenty of 
Indian firms involved in the design and manufacturing of the components needed, and hence the 
team eventually decided to source the technology from different suppliers rather than investing 
resources in inventing a solution from scratch. In order to insure the components’ suitability to the 
context of the rural poor, SELCO established a close collaboration with all its suppliers. 
 
“At that point in time also there were enough people building solar panels, manufacturing batteries, 

manufacturing luminaries that could be used.” Surabhi Rajagopal 
 
SELCO then combined the off-the-shelf solar electric components and sold them to the rural 
households as small, standalone PV systems that could provide electricity on a building-by-building 
basis. After a while Harish started to realize that SELCO’s standardized products were in many 
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cases not suited to individual consumer’s needs (Janik et al., 2010). The team then took a decision 
that from now on each PV system had to be redesigned according to the individual consumer’s 
needs. This ultimately created a perfect match between the technology and the consumer’s needs 
and wishes. 
 

“We put it together at the end user household, depending on what they need there.” Surabhi 
Rajagopal 

 
In order reach this level of effectiveness SELCO implemented an intensive pre-sales phase, in which 
the technicians immersed themselves in the context of the particular costumer (Mukherji, 2011). 
This would allow them to build a deep understanding of the household’s particular needs and how 
those could best be addressed with the customization possibilities that SELCO’s products were 
offering.  
 
After a while SELCO began to recognize the existence of different customer segments, e.g. street 
vendors, midwives, or schools, who all had different needs when it came to lightning and electricity. 
Soon SELCO started to provide solutions that were particularly suited to each segment’s needs, e.g. 
headlamps for midwives, stall lights for street vendors, or large scale systems for schools (Janik et 
al., 2010).  

5.2.4.2. Ensuring Affordability 

Even though the customized technology constituted an essential part of SELCO’s innovation 
approach, the model had to rely on additional elements if it was to function effectively. 
  

“It has to be the other parts of the puzzle that you’re trying to figure (…)” Surabhi Rajagopal 
 
It was SELCO’s genius approach to assuring the technology’s affordability that ultimately ensured 
the viability of the founders’ original plan. From the beginning SELCO realized that in order to 
create an affordable solution, it would not suffice to merely reduce the cost of the technology.  
 

“For us, to be honest it wasn’t about reducing costs as much as making it affordable.“ Surabhi 
Rajagopal 

 
From the beginning rigorously cutting costs as means to creating an affordable product was out of 
the question as SELCO was not willing to compromise on the quality of its electric systems for the 
sake of having a lower cost. Quality had its price and it was impossible to reduce the costs of the 
solution to an affordable level while maintaining the quality. 
 

"If you’re saying I’m putting a product because it’s $3, $4, because it’s more affordable for the 
poor, but it will only work if it’s kept out in the sun, south facing, without any shadow for a period 
of nine hours during the day (…) You can’t compromise that much on costs for quality.” Surabhi 

Rajagopal 
 
Rather than creating an affordable solution by reducing the cost of the technology, SELCO decided 
to create a complementary financing scheme as an integral part of the product offer. The scheme 
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would connect consumers to local financial institutions that would provide them with doorstep, 
lease-to-own financing services. It was a win-win-win situation: SELCO would gain new customers, 
consumers would be able to afford a solar system, and the banks would make money of the interest. 
 
Based on the insights that Harish had gathered during his travels the team decided to connect with 
local financial institutions that could match the terms of each loan to the lessee’s situation. In order 
to ensure that the lessee would be able to repay the loan, the scheme would take into account various 
factors such as the consumers’ savings or increased future cash flows that would arise from the use 
of solar energy, e.g. foregone kerosene expenditures or increased agricultural yields (Janik et al., 
2010). Using this approach allowed SELCO to accurately determine the amount each consumer 
could spare for a loan installment.   
 
Similar to SELCO’s decision to outsource the design and manufacturing of the technology, the 
organization decided to not get into financing themselves. Instead SELCO outsourced the provision 
of loans to financial institutions such as rural banks, credit cooperatives and microfinance agencies.  
Although banks were the primary collaboration partners, SELCO also approached NGOs and 
governmental agencies in their effort to create an affordable product offer. Those institutions were 
instrumental in providing grants and interest-rate subsidies, as well as serving as third party 
guarantors in cases where consumers did not have sufficient collateral to underwrite loans (Janik et 
al., 2010).  
 

5.2.5. Reaching out to the Consumers 

5.2.5.1. Making the Product Accessible 

SELCO had successfully figured out the technology as well as the affordability element of the 
puzzle. What was left was an approach that would make the solution accessible to a large number of 
potential consumers. 
 
At the beginning SELCO did not have its own distribution network in place and instead depended 
on local community mobilization organizations. However, in 1996 SELCO set up its first rural 
service center (Mukherji, 2011). In the coming years SELCO built a network of local branches that 
would install and maintain SELCO’s solar systems and increase the accessibility of SELCO’s offer. 
From the very beginning SELCO relied on outstanding individuals to lead and grow their individual 
branches. Instead of hiring those with the best educational qualifications, SELCO preferred local 
entrepreneurial talent. This was a critical success factor, as those individuals knew the local context, 
allowing SELCO to quickly build up an effective operation. 
 

“Those people are core to our business, more than just employees.” Surabhi Rajagopal 
 
Over the years the local branches have helped SELCO to continuously expand the accessibility of its 
product offers. Furthermore those branches have been instrumental in staying up-to-date with 
consumer needs. 
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“Because without those local networks, No one can sit in Bangalore and expect to meet the needs of 
some rural community.” Surabhi Rajagopal 

5.2.5.2. Promotion 

But being able to distribute products and services did not suffice. SELCO also had to create a 
demand for solar energy among the rural population. From the beginning Harish and his team 
believed that their customer base could not be reached via the traditional marketing channels (Janik 
et al., 2010). While the most challenging barrier manifested in the prevailing illiteracy, the majority 
of the rural poor also lacked access to the media used in traditional marketing, e.g. television and 
print media (Janik et al., 2010). 
 
To circumvent those barriers and create awareness SELCO devised several strategies that relied on 
word-of-mouth.  
 

“Most of our sales have happen word-of-mouth, and it’s built into the DNA of each branch.” 
Surabhi Rajagopal 

 
In the early days SELCO would send technicians to go out and temporarily install demonstration 
systems in selected households of influential citizens, religious institutions or other places where 
locals would gather. Consumers could now gain firsthand insights into how the system worked and 
the benefits it bestowed upon its owner. This very ‘local’ approach turned out to be a successful 
alternative to using traditional media. Although SELCO no longer uses this method, the 
organization has found viable alternatives, the most rudimentary of which includes a sales executive 
and a motorbike. Another approach involves collaborating with external partners such as local 
community mobilization organizations, religious organizations, or even financial institutions to 
undertake demonstrations, spread the word and help SELCO to connect with the community.  
 

5.2.6. Additional Elements 

In addition to the steps described above there were three additional elements that played a crucial 
role in SELCO’s innovation process.  

5.2.6.1. External Collaboration 

In order to meet the energy needs of the rural poor, SELCO collaborated with a diverse set of 
external partners. 
 
“Our large partners were technology manufacturers (…), the banks, the regional rural banks (…), 
as well as community mobilization organizations, NGOs (…), as well as religious institutions, and 

local panchayats or local government parties.” Surabhi Rajagopal 
 
Each organization contributed unique skills or resources to SELCO’s innovation process that solved 
some of the organization’s key challenges and would otherwise have been difficult if not impossible 
to obtain (Table 10).  
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Table 10: Benefits of External Collaboration in Solving SELCO's Challenges 

External Partner SELCO’s Challenge 

Technology Manufacturer Little to no knowledge and skill in manufacturing basic solar 
components 

Local Entrepreneurs Difficulty in engaging with the local communities and gaining 
knowledge of the context 

Community Mobility 
Organizations Difficulty to build trust and connect with the community 

NGOs & Government 
Non-availability of funds to support the rural poor with effective 
grants and subsidies (to bridge small financing gaps rather than 
donate) 

Financial Institutions Non-availability of funds and know how to provide loans to the 
rural poor 

 

5.2.6.2. Complementary Innovation 

Although the technology itself was able to address the majority of consumer needs, it would not 
have been able to do so if it had not been for other important elements. SELCO’s financing scheme 
serves as the most prominent example of such a complementary innovation. Another example 
concerns the maintenance service that SELCO had put in place. From the initial needs assessment, 
SELCO had realized that it had to maintain the solar systems if it wanted the solution to be 
sustainable. Therefore each solar system came with a 5-year warranty and doorstep servicing that 
guaranteed to service and maintain any system within 48 hours of calling (Janik et al., 2010). 
 
Ultimately SELCO had built an entire ecosystem around its product offer. Even though these 
complementary elements were not part of the core product, i.e. the solar system, they nonetheless 
constituted key elements of SELCO’s innovation process.  
 
“It has to be the other parts of the puzzle that you’re trying to figure out when technology is already 

available.” Surabhi Rajagopal 

5.2.6.3. Continuous Optimization 

Since Harish had founded SELCO in 1995, all elements behind its core product have been 
undergoing continuous improvements. The management team is striving to continuously develop 
SELCO’s model, reinvigorating the whole process all over again (Janik et al., 2010). While SELCO 
has continued to build its network of financial institutions, the team has also created the SELCO 
Foundation to focus on the ecosystem building activities. 
 
“As a foundation, we’re basically seeing all the things that SELCO needed to start off should ideally 

(…) be available for all enterprises.” Surabhi Rajagopal 
 
In addition, SELCO’s close contact to the consumer allows the organization to constantly assess the 
needs of the rural poor and improve their product and financing offers accordingly. In this vein, 
SELCO has replicated its innovation model several times over the past years and has come up with 
several product offerings that go beyond solar products, e.g. cook stoves (Janik et al., 2010).
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5.3. The Jaipur Foot (BMVSS) 

5.3.1. Initial Situation 

Every ten years the National Sample Survey Organization collects data on the number of Indians 
with disabilities. According to the last census about 6 million Indians are physically handicapped, 
many of whom have lost their limbs because of accidents, disease, or other health related problems. 
Already in the early 20th century artificial limbs made from Western design were used as a remedy 
to this countrywide problem. However, while the prostheses were working well, only few Indian 
amputees were using them. 
 

5.3.2. Recognition of Opportunity 

In 1968, Ram Chandra Sharma, a master craftsman and expert on artificial limbs, happened to be at 
Jaipur’s Sawai Man Singh (SMS) Hospital where he observed that not only very few patients were 
fitted with artificial limbs but those that were seemed to be rather unhappy with their new prosthesis 
(Datar, 2013). Together with Dr. Pramod Karan Sethi, an orthopedic surgeon, Chandrah decided to 
survey those who had been fitted with the Western limbs. In the survey patients complained that the 
Western design was too stiff and impractical, e.g. it could only be used with an attached Oxford 
shoe. After seeing the results Chandrah and Dr. Sethi concluded that the limb provided to the 
patients was not suited to the local living conditions. It was then that they decided to fill this gap and 
create an artificial limb that was tailored to the Indian context. 
 

5.3.3. Understanding the Consumer/Market 

In their effort to devise a new artificial limb two additional doctors joined the team. As part of their 
job all three doctors had been immersed in the context of Indian amputees for decades and had in-
depth knowledge of their needs and challenges. This experience was instrumental to direct Chandrah 
in the development of the limb. When creating an initial concept of the prosthesis the team first 
looked at the usage context of the limb. In India the people sit on floors, they squat, or they sit cross-
legged. Although they often walk barefoot, at certain occasions, they also wear shoes. Moreover, 
because of the socio-economic realities most amputees are engaged in physical labor and spend the 
main part of the day outside working hard and long hours.  

 
“Then all the questions they asked were. How do they walk? How do they go to the toilet? What is 

their use with shoes also?” D.R. Mehta (Founder and Chief Patron, BMVSS) 
 
Eventually Chandrah and his colleagues realized that restoring the amputees’ movement was only 
the tip of the iceberg. Far more important was to give the amputees’ back their income, their 
capacity, and their self-confidence. For instance, because of their disability most amputees were 
unable to return to work, a situation that threatened their family’s survival (Macke, 2003). Thus it 
was paramount for them to quickly regain the capacity to work, creating the need for a solution that 
could be fitted quickly.   
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“If they were a driver, driving a truck getting about 10.000 Rupees, and they lost their limbs their 
next day income will be 0.  They are not capable of driving any trucks later on.” D.R. Mehta 

 
Furthermore, Chandrah and his colleagues were aware of the fact that most amputees were 
extremely poor and became even poorer after having lost their limb. Hence an affordable solution 
needed to be ultra low-cost.  
 
After taking into account all these small details, Chandra, under the guidance of the three doctors, 
refined and improved an earlier design of his and eventually created what is now known as the 
Jaipur Foot. 
 

5.3.4. Translating Needs into a Solution 

5.3.4.1. Matching Needs with Functionality (Product Development) 

The first version of the Jaipur foot proved to be a far more effective solution for Indian amputees 
than the previously used Western design. Their detailed understanding of the amputees’ situation 
had allowed Chandra and his colleagues to quickly grasp the amputees’ needs and translate them 
into a product (Table 11). 
 
“Our first criterion of accepting this foot piece was that it fulfills all the criteria which we thought 

that was what people want.” Dr. Mathur (Head of R&D) 
 

Table 11: Relationship between Understanding, Needs, and Solution 

Understanding Derived Need Solution 
Indians sit on the ground, squat and 
sit cross-legged 

Need to have a maneuverable 
limb Flexible limb 

Most amputees work outdoors Need to have a limb suited to 
rough conditions 

Durable and waterproof 
limb 

Most Indians walk both barefoot and 
with shoes 

Need to have a limb that could 
be used in both situations  

Limb could be used 
barefoot and with a shoe 

Most amputees were poor and their 
livelihood depended on their job 

Need to have an affordable 
solution  Limb was ultra low-cost  

Amputees could not afford to stay 
away from work for too long 

Need to continue working as 
fast as possible 

Limb could be fitted fast 
and easily 

Amputees had lost their self-
confidence 

Need to have self-confidence 
restored 

Limb was modeled after 
a real foot  

 
The outcome was a prosthesis that was perfectly tailored to the needs of a developing country 
lifestyle. 
 

“It is the most useful product for people of the third world.” Dr. Mathur 
 
Not only did the Jaipur Foot meet the usage criteria of Indian amputees, but it further addressed their 
aspirational needs as it restored their lost self-confidence and offered them the chance to quickly 
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return to their livelihoods. Moreover, each limb was further customized to each amputee’s 
individual needs during the fitting process.  
 
In addition, Chandra and his colleagues managed to keep the cost at a very low level. With a total 
cost of $45.19, as compared to the cost of a modern prosthesis that lies between $10,000-$100,000 
(Datar, 2013), the Jaipur Foot now offered an affordable solution for those amputees that hitherto 
had not been able to afford an artificial limb.  

5.3.4.2. Ensuring Affordability 

Seven years after the creation of the Jaipur Foot, Devendra Raj Mehta was admitted to the SMS 
Hospital in Jaipur. During his half-year stay D.R. Mehta spent a lot of time observing the difficulties 
that amputees were going through at the hospital (Datar, 2013). It was then that he realized how 
many amputees were still left without treatment in India. Only the rich were able to afford treatment 
while the neediest, and simultaneously largest part of the population, were excluded. In 1975, D.R. 
Mehta established Bhagwan Mahaveer Viklang Sahayata Samiti (BMVSS) to help the large number 
of amputees that hitherto had been unaccounted for. BMVSS was set up as a “non-governmental 
organization that would rehabilitate persons with physical disabilities by providing them with 
prosthetic limbs and other mobility-assisting devices, free of cost” (Datar, 2013, p. 1).  
 
In the pursuit of his mission D.R. Mehta decided to leverage the Jaipur Foot technology and make it 
more widely available and affordable. Even though a low cost would be instrumental to reach a 
broader set of people, D.R. Mehta did not intend to make any compromise on the technology’s 
existing functionality and quality.  
 

“The decision process was on the functionality of the Jaipur Foot. The cost is secondary.”  
D.R. Mehta 

 
In order to continue the scale-up of BMVSS, while at the same time improving the product and 
remaining financially sustainable, it was therefore crucial to find ways to reduce costs. 
 

“Because of the inherent nature of our institution our constant effort is to reduce the cost.”  
D.R. Mehta 

 
The BMVSS team identified several levers to reduce costs. Foremost, the team worked with the 
notion that simpler designs are more economical to make and thus simplified the design of the 
Jaipur Foot to the greatest extent possible. Working with the mantra “to demystify the technology” 
Dr. Mathur, BMVSS’s head of Research & Development, believed that “ any complicated design 
can be made into a simpler design”. In addition, the team at BMVSS tried to cut costs along the 
production process and identified numerous ways to do so (Table 12).  
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Table 12: Areas of Cost Reduction in the Jaipur Foot Case 

Area of Cost 
Reduction Steps Taken 

Equipment 

First, instead of investing in equipment, the team identified organizations that 
had already purchased the needed equipment and approached those with the 
request to share their production capacity. For example, instead of buying a 
computer and equipment for cutting the parts, Dr. Mathur approached companies 
and inquired whether they were willing to do the job for BMVSS. 

Labor 
Second, since the fabrication as well as the fitting process of the Jaipur Foot is 
very labor intensive, BMVSS was able to benefit from the large supply of skilled 
artisans in India and their comparably low wages (Macke, 2003). 

Materials 

Third, BMVSS was able to limit the cost of procurement as well as the cost of 
the prosthesis itself by using low-cost, locally available materials. Dr. Mathur 
focused on using the material, which is required to satisfy the consumers’ needs 
emphasizing that there was no use for using materials that were extra strong or 
extra durable beyond what was needed. 

Process 

Fourth, the production process itself is designed to be extremely fast and simple. 
Making use of extensive management and delegation combined with the smart 
use of technology, BMVSS has reduced the cost of both the production and the 
fitting process to a bare minimum. In the search of low-cost alternatives, most 
steps in the production process have been completely redesigned. For example, 
the expensive casting material that was required to mold the patient’s leg was 
replaced by a low-cost alternative that uses medical gauze bandages to produce 
the same result at a fraction of the cost (Datar, 2013).  

 

5.3.5. Reaching out to the Consumers 

5.3.5.1. Making the Product Accessible  

Since the customization and fitting of the Jaipur Foot requires professional support, D.R. Mehta had 
to create an organization in support of the technology. Therefore in 1975 BMVSS set up its first 
branch in Jaipur where it offered medical care, room, board, and a prosthetic (Macke, 2003). Since 
the majority of amputees would not even be able to afford the already ultra cheap technology, D.R. 
Mehta decided to provide limb and treatment free of charge. With those facilities also catering to 
more affluent customers, D.R. Mehta takes pride in having designed a new kind of healthcare model 
that is truly inclusive in the sense that it helps all kinds of people.  
 
To meet the growing demand, BMVSS, by 2013, had set up 22 branches and out reach camps 
(Datar, 2013). Similar to the franchise model, the branches were set up as autonomous operations, 
but were bound to use the Jaipur Foot technology and comply with the guiding principles set by 
BMVSS (Datar, 2013). Eventually D.R. Mehta and his team did not stop at the country level and 
also started to expand BMVSS’s reach to a global level. 
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5.3.5.2. Promotion 

Even though D.R. Mehta and his team have helped more than 1.3 million amputees to date, they 
have done so with little to no marketing efforts. Except for organizing camps, where BMVSS would 
go to far-flung rural areas to treat amputees, the organization put no effort in advertising its work 
(Datar, 2013). Eventually this was not needed as word-of-mouth spread fast and before long people 
from all across India became aware of BMVSS life changing work  (Datar, 2013).  
 

5.3.6. Additional Elements 

Besides the abovementioned elements, there were three additional elements that played an integral 
part in the innovation process. 

5.3.6.1. External Collaboration 

In their effort to create the most effective prosthesis for the largest number of people possible, 
BMVSS has relied on a multitude of external partners for support. This support did not only take the 
form of donations but more importantly allowed BMVSS to significantly improve the quality of its 
own R&D efforts by leveraging the knowledge and resources of many high-profile institutions from 
all around the globe 
 

“If others can help us why not? Why not join hands with great institutions?” D.R. Mehta 
 
Because of BMVSS’s inherently social mission and its credibility many organizations have offered 
their support free of charge and readily accept BMVSS’s request to help. Not only do they support 
BMVSS’s research and problem solving efforts but some institutions have engaged in various joint 
research projects, which in some cases have even resulted in completely novel products. This 
external collaboration spans across all types of organizations, most notably academia. Over the 
years BMVSS has built up strong partnership with leading academic institutions overseas such as 
Stanford and MIT benefitting from their excellent laboratory and development facilities.  
 
“We share a lot of technology with so many other people and work together... This is the approach 

we have… So it is a joint research project. It is not a project of one person.” D.R. Mehta 
 

Besides the strong collaboration with academic institutions, BMVSS receives considerable support 
from the public and private sector. For example, the Indian Space Research Organization (ISRO) 
agreed to share its polyurethane technology, which was then used to fabricate a novel design of the 
Jaipur Foot. After Dow Chemical helped to improve the longevity of the new design BMVSS 
expected it decrease the limb’s cost by 40% and the weight by 60% (Datar, 2003). 
 
Without outside support it would have been arguably more difficult if not impossible for BMVSS to 
become as successful as they are today. All along the innovation process different external partners 
chipped in the relevant knowledge and resources and thereby provided BMVSS with the necessary 
support to create an effective and affordable, large-scale solution for the needs of India’s amputees. 
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5.3.6.2. Complementary Innovation 

With the creation of BMVSS, D.R. Mehta had set up an entire ecosystem around the Jaipur Foot 
technology. From the beginning BMVSS devised an innovative organizational model that would 
complement the technology and allow it to reach the maximum number of people. 
 
“It is not merely the technology but also the concept (…) for this kind of work you need technology 

but that’s not enough.” D.R. Mehta 
 
One of the core elements of BMVSS’ model concerned the fitting of the limb. With the mindset to 
take into account the amputees’ needs at every step along the way the fitting process mirrors the 
human-centric development approach behind the Jaipur Foot. Just as the technology was designed to 
meet usage, aspirational, and affordability needs alike, BMVSS’s fitting process tries to address the 
amputees’ medical as well as the financial and social needs.  
 
“When the patient arrives he is immediately admitted with his family and his children. He gets free 
accommodation for his entire family. He gets treatment and consultation if needed for free. He gets 

limbs, wheelchairs, and all sorts of things for free. Now this is the model of Jaipur.” D.R. Mehta 
 
Taking into account the patients’ need to return to work as quick as possible BMVSS has 
incorporated extremely fast and simple procedures for reception, admission, measurement taking, 
fitment and discharge of patients (Macke, 2003).  People receive custom fit limbs in less than 40 
hours and are not required to return for additional measures (Macke, 2003). This not only allows the 
patients to return to their livelihoods almost immediately but also saves them from traveling the long 
distance to the hospital for a second or third time.  
 
“We virtually converted the fitting process in what you call an assembly line method, almost like a 

factory.” D.R. Mehta 

5.3.6.3. Continuous Improvement 

Building on what Chandra and his colleagues had created, D.R. Mehta ensured that the functionality 
and quality of the Jaipur Foot became subject to continuous optimization. Thanks to these efforts 
today the limb is quite different from the initial version created by Chandra and his colleagues.   
 

“The Jaipur Foot, has gone through many processes of innovation and improvements (…) Cause 
every time you look at it you see you can improve so many things.” Dr. Mathur 

 
Besides incorporating newly available technology, the continuous consumer feedback has allowed 
BMVSS to constantly improve and optimize the Jaipur Foot. Every issue that is brought forward is 
recorded, undergoes close examination, and is eventually translated into an improved product.  
 
“If you get the feedback from 100 patients a day, every possible defect, every possible problem is at 

least known.” D.R. Mehta 
 

In parallel BMVSS, in collaboration with several partners, is expanding its product range by 
developing additional products for amputees such as the Jaipur Hand. 
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6. EMPIRICAL FRAMEWORK 
 
 
The purpose of this chapter is to present an empirical model of the frugal innovation process. In 
order to do so, the author complements the insights of the previous within-case analyses with an 
additional cross-case analysis11. The combined insights are then taken to: a) present the important 
elements of the frugal innovation process; b) elaborate on the intra-element dynamics; and c) 
describe the inter-element dynamics. The latter will be marked with a number, e.g. (1), in both text 
and graphic (Figure 15). 
 

6.1. Recognition of Opportunity  
Each case started with the existence of a hitherto unaddressed problem that was faced by a fairly 
large group of consumers (Table 13). Solutions that partially addressed the problem did exist, 
however, a solution that matched the consumers’ specific need profile had not yet been created. 
Recognizing an Opportunity in this situation marked the first step of the innovation process in that 
innovators believed they could create a product solution, which would effectively address the 
problem. Due to the innovators’ evident reaction on a need/demand situation, market-pull rather 
than technology-push factors were the initiating force behind the innovation process.  
 

Table 13: Beginning of the Innovation Process in the Case Studies 

 Nokia SELCO BMVSS 
(Jaipur Foot) 

Problem Unmet demand for a 
low-cost, low-end phone 

Unsustainable energy access in 
rural areas 

Unavailability 
of a limb that 
fits the Indian 
context 

Opportunity 

1. Tap purchasing 
power of the BOP 

2. Improve lives 
through mobile 
phones 

1. Improve the lives of the rural 
poor through solar energy 

2. Create a commercial business 
model around the idea 

 

Provide 
amputees with a 
limb suited to 
the Indian 
lifestyle 

Market Size of 
Opportunity 

 
~4 Billion BOP 
Consumers 

~404,5 Million Indians without 
access to power 

~6 million 
physically 
handicapped 
Indians 

Motivation Economic/Social Social/Economic Social 
 
However, the cases differed in the extent to which each organization saw a social or an economic 
opportunity in the particular situation, i.e. the extent to which they were motivated to address the 
problem for the sake of helping the people or for the sake of profit. Whereas in the case of SELCO 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11!Any!deviation!in!the!grouping!of!the!elements!or!in!the!structure!of!this!chapter!as!compared!to!the!case!studies!

is!due!to!newly!gained!insights!from!the!crossWcase!analysis!
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and the Jaipur Foot the innovators were mainly driven by the opportunity to help the consumers, in 
Nokia’s case the opportunity to profit most likely outweighed the social concerns. 
 

6.2. Understanding Consumer and Market Context 
Despite the differences in motivation, each organization realized that in order develop an effective 
product solution it was necessary to first understand the consumer and market realities that were of 
importance to both the problem and the envisioned solution. Therefore Understanding the 
Consumer and Market constituted the second step.  

6.2.1. Consumer Understanding 

First and foremost the innovator was driven to understand the consumers. According to the 
empirical data there were three major areas that the innovator was building an understanding in, i.e. 
Practical Understanding, Aspirational Understanding, and Understanding of Affordability. 
 
Practical Understanding: In the first step, the innovators sought to build a practical understanding 
of the consumers’ problem and the practicalities of the envisioned product solution. In an attempt to 
comprehend every aspect of the consumers’ life, the innovators looked at the consumers’ habits and 
their typical behavior, their social and work life, as well as their practical challenges and constraints. 
It was important to understand what the consumer expected the product to do and how the product 
would integrate into all of those aspects and affect the consumers’ life on a practical basis. 
 
Aspirational Understanding: In light of the underlying social motivation to help the consumer, 
innovators were adamant on not limiting the consumer understanding to the practical level. If they 
were to truly make a difference to the consumers’ life, they had to take a more humanistic stance 
and understand the consumers’ values and long-term aspirations, e.g. education, professional 
development, and family, and how the solution had to be designed if it was to add value in those 
areas as well.  
 
Affordability Understanding: Finally, considering the consumers’ apparent economic constraints 
it was important to understand the consumers financial situation with regards to what was 
considered affordable and what not.  

6.2.2. Market Understanding 

The in-depth consumer information was further complemented with an understanding of the market 
context that the consumer was living in. If the solution was to address the problem in a sustainable 
and effective manner, it was necessary to understand the potential externalities of the prevailing 
institutional and environmental conditions.  
 

6.3. Translating Understanding into Consumer Needs 
However, merely understanding the context did not suffice. In the next step the innovator had to 
infer the consumer needs from previously gathered insights (Figure 13). For example, if a consumer 
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was constantly exposed to harsh environmental conditions (insight), he required a durable product 
(need). Even though innovators rarely discriminated between insight and need, it is nonetheless 
necessary to highlight the distinction, as it was the needs and not the mere insights that formed the 
basis for the ensuing process.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Eventually, this step left the innovator with a thorough understanding of the needs that the initial 
problem was comprised of. For example, instead of merely needing a limb (problem), the consumer 
needed a limb that was flexible, durable, easy to fit etc. (underlying set of needs). Here it is 
important to note that the problem was not only comprised of practical needs, e.g. need for a durable 
limb, but also of aspirational needs, e.g. need to be able to work again, and affordability needs. 
Moreover each innovator took into account the existence of different ‘need segments’, e.g. blue-
collar worker vs. student, within their initially set consumer group. Having an idea of which needs 
ought to be addressed if the problem was to be solved then allowed the innovator design the solution 
accordingly.  
 

6.4. Translating Needs into a Solution 
Translating those needs into a solution12 constituted the fourth step. In each case the previously 
derived consumer needs formed the basis upon which the solution was built, giving the whole 
process a very human-centric notion. In order to address the needs with a solution, the innovators 
pursued three interrelated approaches: a) matching the needs with functionality to create an effective 
product; b) enhancing efficiency all along the process to meet affordability needs and improve 
quality; and c) deploying complementary innovations to create a holistic solution and to step in if a) 
and b) fail to meet the needs on their own.  
 
The foremost priority in every case was the quality of the solution. In this context quality has to be 
understood as the extent to which the solution was effective in meeting the consumers’ practical as 
well as aspirational needs13. However, if the solution was to solve the problem in its entirety the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12!The!author!deliberately!uses!the!term!‘solution’!instead!of!‘product’,!as!in!each!case!the!problem!was!addressed!

with!more!than!just!the!product!

13!Since!quality!is!a!subjective!measure!that!compares!expectation!with!performance,!and!most!consumers!did!

expect!the!products!to!help!them!advance!in!life,!aspirational!needs!are!included!in!the!quality!perception.!
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development had to go beyond quality and also encompass affordability needs. Affordability, 
however, was second in importance to quality. Contrary to common belief, innovators were not 
willing to enter a trade-off between quality and affordability as the former had to maintain a certain 
level in order to effectively meet the consumers’ practical and aspirational needs.  

6.4.1. Matching Needs with Functionality 

In each case the product constituted the core of the solution. Product features were prioritized based 
on their effectiveness in meeting the consumers’ practical and aspirational needs, and, in an attempt 
to Match Needs with Functionality, the innovator deliberately excluded features that were not 
mirrored by a particular consumer need. The focus was on good-enough quality with the premise to 
never extend the product’s effectiveness beyond the consumers’ needs. In case a particular need 
could not be addressed with the technological possibilities that were known to the innovator or his 
external partners, a new feature had to be created from scratch. In this regard innovators often 
worked closely with external partners to leverage their expertise in developing new features.  
 
Furthermore, the innovators took into account the different need profiles observed in the beginning 
and created different product versions. SELCO and BMVSS even went as far as to customize the 
product to each individual consumer’s needs. This again signals how important it was for the 
innovator to meet the consumers’ needs. 

6.4.2. Efficiency Enhancing Measures 

Notwithstanding the focus on quality, meeting consumers’ affordability needs emerged as an 
integral element from the case studies. Although the good-enough approach to quality already 
constituted a crucial means to limit unnecessary costs, innovators were motivated to further tweak 
affordability. In order to do so, the innovators deployed Efficiency Enhancing Measures along the 
process of Matching Needs with Functionality and Reaching out to the Consumer (Table 14). Aimed 
at reducing costs, and thereby constituting one of the key levers to meet affordability needs, those 
measures were only deployed if the quality of the product was not at risk. 
 

Table 14: Tactics for Enhancing Efficiency in Frugal Innovation Process 

Domain Step Reason 

Design 

Simplifying the design More economical to make 
Leverage existing 
technology/design 

Where possible avoid high R&D costs of 
developing features from scratch 

Outsource Save costs 

Materials 
Local material Forgo import costs 

“Good enough” quality Don’t pay for quality that exceeds the 
need 

Equipment Borrow from others Forgo investment costs 

Manufacturing Outsourcing Save costs 
On-site manufacturing Saves logistic costs 

Process 
Simplify the process Efficiency ! Save costs 
Delegation/Management Efficiency ! Save costs 
Leverage local resources Save costs 

Distribution Outsource Save costs 
Promotion Word of Mouth Save costs 
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6.4.3 Complementary Innovation 

In all three cases it became apparent that if the solution were to address the problem in its entirety, 
an effective product alone would not suffice. Each case differed in terms of how and where the 
product had to be complemented (Table 15). Therefore, in order to create a holistic solution that 
ensured both quality and affordability at every step of the consumer journey, the innovators, rather 
than limiting the innovation process to the product, created a holistic concept, part of which were 
complementary services, products, or generally novel approaches to conducting business. These 
complementary elements either originated internally (Internal Knowledge and Resource Base) (1)14 
or were contributed through External Collaboration (2).  
 

Table 15: Examples of where Complementary Innovations were deployed 

Case Complementary Innovation Reason 

Nokia Low cost top up options  Ensure affordability 
Calling plans Ensure quality 

SELCO 

Financing scheme Ensure affordability 
Maintenance Ensure quality 
Training of solar technicians Ensure quality 
Profitable social business model  Ensure sustainability 

Jaipur Foot Fitting procedure Ensure quality and affordability 
Organizational model Ensure quality and affordability 

 
 

6.5. Reaching out to the Consumer 
Reaching out to the Consumer constituted the next element of the innovation process15. This step 
consisted of two parts:  a) Making the Product Accessible; and b) Promotion.  

6.5.1. Making the Product Accessible 

Similar to the previous steps this component was tailored to the contextual understanding that the 
innovator had built in the beginning. If the innovator was to make the product accessible and 
distribute it to the most far-flung areas the previously acquired market understanding was crucial to 
comprehend the institutional and infrastructural voids of the market. In the case of SELCO and the 
Jaipur Foot this step was further complemented by a service component. This was necessary, as the 
product itself could not be used without professional assistance. In both cases the service was again 
meticulously tailored to the consumers’ needs, making sure that both quality and affordability were 
ensured. 
 
Besides providing the consumer with access to the product, this step served yet another purpose. 
Innovators used the direct contact to consumers as a source of valuable feedback. This continuous 
feedback loop from Reaching out to the Consumer to Understanding Market and Consumer (3) 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
14!Numbers!mirrored!in!Figure!15!for!better!understanding!

15!Although this certainly applied to both product and complementary innovations, the empirical data includes very little 
information about the context of the latter. Therefore this element will only be discussed with regards to the product.!
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allowed the innovators to stay up to date with new market insights and potential changes in the 
consumers’ need profile, which in turn reinvigorated the entire innovation process. 

6.5.2. Promotion 

The promotional efforts were also designed in line with the innovators contextual understanding. 
Although traditional marketing channels played a key role in Nokia’s case, this was no option for 
SELCO or the Jaipur Foot. While the cost for promotion would have been too strenuous for the 
products' affordability, it was also deemed ineffective as most rural areas were without access to 
traditional marketing media. Instead both relied on two alternative means that also played a role in 
Nokia’s case: a) demonstration; and b) word-of-mouth. Both approaches essentially served a dual 
purpose. First, they were instrumental in the products’ diffusion, i.e. spreading the idea. Second, 
they were highly effective in creating trust among the population, thereby increasing the likelihood 
of a purchase. 
 

6.6. Additional Elements in The Innovation Process 
In all three cases the above-described elements constituted the core innovation process (Figure 14).  
 

Figure 14: Core Innovation Process 

 
 

 
However, there were additional elements to the process that played a crucial role. While some of 
them already became apparent during the within-case analysis, others have only emerged as 
important elements after the cross-case comparison, i.e. Internal Knowledge and Resources, 
Generating New Knowledge and/or Resources, and Compassion. 

6.6.1. Internal Knowledge and Resource Base vs. Generating new Knowledge and/or 
Resources 

In all three cases the flow of knowledge and resources appeared to play an integral role. In case the 
Internal Knowledge and Resource Base did not suffice, the innovator had two options: a) to gain the 
missing knowledge and/or resources through external collaboration; or b) to generate new 
knowledge and/or resources (4). Both were not mutually exclusive as in many cases b) was 
conducted in collaboration with external partners. However, it appears to have been a priority to first 
leverage the existing knowledge and/or resources, whether internal or external, before putting time 
and effort in generating new ones. 
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“Is there something that is existing already, something that we can tweak or scale down or scale up 
to not reinvent the wheel.” Monica Voigt (Nokia) 

 
For example, existing knowledge and resources played a crucial role in Matching Needs with 
Functionality. Instead of “re-inventing the wheel”, innovators primarily looked for existing fixes, 
and only if this did not yield the required results resorted to creating something from scratch. 
Likewise, the extent to which the innovator had to develop an Understanding of the Consumer and 
Market Context depended on the innovator’s existing knowledge base (Table 16). 
 

Table 16: Relationship between Existing Knowledge and Need to Create New Knowledge 

Case Existing Consumer/Market 
Understanding 

Effort Required to Develop 
Additional Understanding 

BMVSS (Jaipur Foot) Extensive Very little 
SELCO Moderate Moderate/Extensive 
Nokia Very Little Extensive 

 

Therefrom the author extrapolates that each step in the process was first approached with what was 
available to the Internal Knowledge and Resource Base (5) and only if this failed External 
Collaboration and Generating new Knowledge and/or Resources were considered.  
 
Furthermore, in order to better integrate the new knowledge element into the model, the author 
assumes that the feedback loop from Reaching out to the Consumer to Understanding Market and 
Consumer (3) was also channeled through the Internal Knowledge Base. 

6.6.2. External Collaboration 

As already mentioned above, External Collaboration played a crucial role in the frugal innovation 
process. Generally it spanned across different sectors, e.g. academic, private and public, and served 
a quadruple purpose: a) to complement the innovators internal knowledge; b) to engage in joint 
Generation of New Knowledge and Resources; c); to complement the innovators internal resources 
and d) to create Complementary Innovations. 
 
First, External Collaboration was crucial in complementing the innovators Internal Knowledge Base 
(6) by making external knowledge internally available, e.g. consumer and market insights (Nokia) 
and technological know-how (BMVSS).  
 
Second, External Collaboration was crucial for the Generation of New Knowledge and Resources 
(7), as innovators had recognized the benefits of collaborating with those partners that had unique 
capabilities in a particular technological domain. Although this largely concerned the technological 
side, in Nokia’s case External Collaboration was also used to generate knowledge of the consumer 
and market context 
 
Third, External Collaboration allowed the innovator to indirectly use the partners’ resources. This 
mostly occurred in the form of outsourcing, e.g. distribution (Nokia, BMVSS) or manufacturing 
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(SELCO), and therefore constituted one of the key drivers of Efficiency Enhancing Measures (8) as 
it reduced the resources that the innovator himself had to commit.  
 
Fourth, External Collaboration was necessary to create Complementary Innovations (9) as it 
allowed innovators to partner up with other organizations in order to complement their own 
offerings.16 

6.6.3. Continuous Optimization 

Another important aspect that emerged from the empirical analysis was the iterative and constantly 
evolving nature of the frugal innovation process. First and foremost this manifested in the 
continuous effort to update the Internal Knowledge Base with regards to new market insights and 
potential changes in the consumers’ need profile. Through feedback loops that emanated from 
Reaching out to the Consumer (3), and External Collaboration (10), the innovator’s Internal 
Knowledge Base was connected to both consumers and external collaborators. This constantly 
provided the innovators with the changing consumer and market realities as well as technological 
advances and thereby made it possible to continuously adapt and improve the solution for maximum 
effectiveness.  

6.6.4 Compassion 

Based on the cross-case analysis the author believes that Compassion, as in the feeling of empathy 
for others and the desire to help, is a driving force throughout the entire frugal innovation process. 
 
In all three cases the recognized opportunity was at least partially of a social nature. Recognizing 
this social opportunity required a certain level of empathy as in each case the innovator itself was 
not directly impacted by the problem at hand. Moreover, deliberately seizing this social opportunity 
implies an at least partially empathic and philanthropic motivation. Therefrom the author argues that 
both recognizing and seizing the opportunity signifies the existence of compassion. 

 
“Other thing is what is our motivation? Help the largest number of people (…) there is a factor 

called compassion.” DR Mehta (BMVSS) 
 
“ (…) we were doing something for the better of people, helping people achieving something in their 

life.” Monica Voigt (Nokia) 
 
Likewise, the innovator took a very humane and empathic perspective when Understanding the 
Consumer Context, and from the very beginning acknowledged the importance of aspirational 
needs. In the following steps everything was again centered on consumer needs and how they could 
be addressed through innovation. Each element of the process was need-driven, i.e. Translating 
Needs into Functionality, Complementary Innovation, Efficiency Enhancing Measures, and 
Reaching Out to the Consumer. If we are to equate the notion of being driven by consumer needs 
with the ambition to help consumers, then one could argue that the entire process was influenced 
and to some extent driven by compassion (11). 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16!While (6) and (7) constitute a direct flow of knowledge or resources, (8) and (9) were more of a partnership nature 
where no knowledge or resources were directly exchanged. 
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Figure 15: Empirical Model of the Frugal Innovation Process  

 
 
Note: Numbers refer to in-text descriptions
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7. DISCUSSION AND CONCLUSION 
 
The first part of this chapter aims to discuss and synthesize the theoretical and empirical findings 
into a final model of the frugal innovation process. This will serve as the answer to the initial 
research question: 
 
 
 
 
 
 
In order to do so, the author will first present a brief recapitulation of the theoretical and the 
empirical model. This is followed by a synthesis in which the elements that make up both models 
are compared and scrutinized for whether they are to be included in the final model. The same 
comparison will be performed for the models’ dynamics and interlinkages.  Then the final model 
will be presented.  
 
In the second part of this chapter, the author will conclude with this work’s theoretical contributions 
and suggestions for further research. 
 

7.1. Recapitulation of Theoretical Model 
The Chain-Linked Model (Kline & Rosenberg, 1986), the hitherto most recent process model of 
innovation at the firm level, constitutes the basis for the theoretical model. In addition, further 
elements were added to include more recent insights from the 5th, and last, generation of Rothwell’s 
(1994) categorization of innovation models, as well as from the existing literature on frugal 
innovation. Signaling the coupling of both push and pull factors the resulting theoretical model is 
built around a core innovation process that, despite appearing sequential, signals parallelism via the 
semi-permeable membranes that separate each step of the process. Furthermore the steps are 
interlinked with an intricate pattern of feedback paths. Complementing the core innovation process 
are two concurrently running elements, e.g. business model innovation and electronic tools. Finally, 
a fundamental aspect of the model constitutes the core processes’ connection to the adjunct elements 
of knowledge and research. Each step that is prone to innovation is interlinked with knowledge and 
research (K-R) in such a way that the prioritization of knowledge over research becomes apparent. 
In addition, the element of external collaboration, which is connected to the entire core process, 
plays an integral role. 
 

7.2. Recapitulation of Empirical Model  
The empirical model exhibits a similar set up to the theoretical model. The model is built around a 
sequentially ordered core innovation process, which can be separated into two parts. The first part 
starts with the recognition of an opportunity to solve a particular consumer problem, signifying the 

 
What are the elements and dynamics behind the frugal innovation process? 
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model’s clear pull orientation. The next two steps then focus on building an in-depth understanding 
of those consumer needs that underpin the initial problem. In the second part, the innovation process 
focuses on meeting those needs. Three distinct streams, i.e. product development, complementary 
innovation, and efficiency enhancing measures, translate the needs into a holistic solution. This 
tripartite approach showcases the fact that the frugal innovation process appears to concentrate on 
creating an entirely new concepts rather than being limited to the creation of a groundbreaking 
product. 
 
Besides the core process, additional elements play a role. First and foremost, each step in the core 
process is closely interlinked with the innovator’s internal knowledge and resource base. In case a 
step has knowledge/resource requirements that go beyond the innovator’s capacity, the internal 
knowledge and resource base is complemented either via external collaboration or the generation of 
new knowledge and/or resources. However, both elements are not only closely interlinked with the 
internal knowledge and resource base, but also connect to each other, showcasing the importance of 
external collaboration in the creation of new knowledge and/or resources. In addition, external 
collaboration plays an important role in the creation of complementary innovations and the 
deployment of efficiency enhancing measures.  
 
Furthermore, market and consumer feedback is routed back to the beginning of the process, 
illustrating the continuous and reiterative nature of the innovation process. Finally, the demarcating 
element of the process is compassion. Influencing every part of the core innovation process, 
compassion appears to be at the root of the need-driven nature of frugal innovation. 
 

7.3. Synthesis 
In this section the author will compare the elements and dynamics of the theoretical model to those 
of the empirical model. Content that is congruent will be automatically taken over whereas content 
that is incongruent or almost congruent will be further scrutinized in order to reach a final decision 
on whether or to which extent the content will be included in the final model (Table 17/18). The 
decision-making process will: a) in cases of ambiguity prioritize empirical findings; b) in cases of 
overlapping terminology prioritize established concepts that are anchored in the literature; and c) 
make compromises where applicable. 

7.3.1. Elements 

7.3.1.1. Core Process 

Market Potential (T)17 vs. Recognition of Opportunity18 (E): Even though both terms bear a 
similar meaning, the former has an almost solely economic connotation. As the frugal innovation 
process is initiated by a duality of social and economic potential, Recognition of Opportunity 
appears to be a better fit, and hence is chosen as the first element of the core process. 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
17!T!=!Theoretical!Model;!E!=!Empirical!Model!
18!Underline!=!Chosen!Element!



! 68!

Table 17: Similarities and Differences between the Elements of the Theoretical and the Empirical 
Model 

Theoretical Model Empirical Model Match 
Market Potential Recognition of Opportunity ~ 

Build Knowledge of the Local Context Understanding Market and Consumer 
Context ~ 

N/A Translating Understanding into Consumer 
Needs 

✗ 
 

Invent and/or Produce Analytic Design Matching Needs with Functionality ✗ 
Detailed Design and Test N/A ✗ 
Redesign and Produce N/A ✗ 
Distribute and Market Reaching out to the Consumer ~ 
Electronic Tools Efficiency Enhancing Measures ~ 
Business Model Innovation Complementary Innovation ~ 
Knowledge Internal Knowledge and Resources ~ 
Research Generating New Knowledge and Resources ~ 
External Collaboration External Collaboration ✔ 
N/A Compassion ✗ 
✔:!congruent!!!!!✗:!incongruent!!!!!~:!almost congruent!
 
Build Knowledge of the Local Context (T) vs. Understanding Consumer and Market Context 
(E): Again both terms carry a similar meaning. However, the author believes that the latter better 
expresses the depth and magnitude of the innovators’ effort, as, rather than merely building 
knowledge, the innovators went above and beyond to really understand even the smallest detail of 
both consumer and market.  
 
Translating Understanding into Consumer Needs (E): As a crucial element in the empirical 
model this element essentially created the foundation for the ensuing steps. With such an emphasis 
on consumer needs it would not do justice to the frugal innovation process if this element was 
subsumed under the previous one, albeit their similarities.  
 
Invent and/or Produce Analytic Design (T) vs. Match Needs with Functionality (E): Both steps 
essentially refer to the conceptualization of the actual product. However, each highlights an 
important aspect that the other fails to address. Whereas the former emphasizes the utilization of 
existing possibilities over the dependency on research, the latter draws attention to the step’s linkage 
to consumer needs. As both are crucial aspects that neither term has the descriptive power to 
address, the author proposes to merge both terms into Invent and/or Produce Analytic Design to 
Match Needs.  
 
Detailed Design and Test (T): Even though this element is not included in the empirical model, the 
notion of testing and reiterating on the initial design did surface during data collection. However, on 
grounds of too little empirical evidence the author had decided to not include it in the empirical 
model. In light of the element’s theoretical relevance, the author believes it would only add to the 
accuracy of the final model if the element were to be included.  
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Redesign and Produce (T): With the reference to production this element fills a critical gap in the 
empirical model. While the notion of production obviously is a crucial element in the product 
innovation process, it had been excluded from the empirical model for lack of reference from the 
empirical sources. Therefore the element will be included. 
 
Distribute and Market (T) vs. Reaching Out to the Consumer (E): The elements behind 
Reaching Out to the Consumer, i.e. ‘Making the Product Accessible’ and ‘Promotion’, eventually 
constitute the theoretical equivalent of ‘Distribute’ and ‘Market’. In light of the overlapping 
meaning, the author has chosen to adopt the theoretically more anchored concepts of Distribute and 
Market.   
 
Electronic Tools (T) vs. Efficiency Enhancing Measures (E): As the idea of Electronic Tools is 
closely related to the notion of efficiency (Rothwell, 1994), the author proposes to subsume the 
concept under the umbrella term Efficiency Enhancing Measures.  
 
Business Modell Innovation (T) vs. Complementary Innovation (E): Contrary to the theoretical 
understanding the frugal innovation process did not only benefit from complementary business 
model innovations but also was subject to parallel innovation efforts in the area of products and 
services. Similar to the previous example, Business Model Innovation therefore can be subsumed 
under the term Complementary Innovation.  
 
Furthermore, according to the empirical analysis, Business Model Innovation and Efficiency 
Enhancing Measures are to be seen as a response to consumers needs. Therefore as opposed to 
following the theoretical model and displaying the element as spanning across the entire range of the 
innovation process, the placement of both will be taken over as displayed in the empirical model, i.e. 
after Translating Understanding into Consumer Needs. 

7.3.1.2. Additional Elements 

Knowledge (T) vs. Internal Knowledge and Resource Base (E): The theoretical model does not 
discriminate between internal and external knowledge and subsumes both under the term knowledge 
as opposed to the empirical model, which, influenced by the importance of complementary external 
knowledge, highlights the clear distinction of both. Furthermore the theoretical model is limited to 
knowledge per se whereas, influenced by the notion of resource-constraints, the empirical model 
goes beyond knowledge to include other resources, e.g. trust, financial resources, and equipment. 
The author believes that in both cases the empirical model serves as a more accurate illustration of 
the process and therefore argues for the inclusion of Internal Knowledge and Resource Base.  
 
Research (T) vs. Generating New Knowledge & Resources (T):  Again both terms convey a 
similar if not uniform meaning. Research, however, is the more widely accepted terminology within 
the theoretical domain of innovation, and is therefore adopted in the final model. 
 
External Collaboration (T/E): External Collaboration has surfaced in both the empirical and 
theoretical model and is therefore adopted as an element in the final model.  
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Compassion (E): Compassion has emerged as a paramount factor in the empirical analysis. Missing 
completely from the theoretical study of frugal innovation, the element constitutes a driving force of 
the frugal innovation process. Therefore the element takes an integral place within the final model of 
the frugal innovation process. 
 

7.3.2. Dynamics 

Besides comparing the elements, it is also necessary to contrast the models’ dynamics and 
interlinkages in the following areas: a) technology-push; b) knowledge and resource flows; c) 
compassion; and d) sequential vs. parallel process nature. 
 

Table 18: Similarities and Differences between the Dynamics of the Theoretical and the Empirical 
Model 

Theoretical Model Empirical Model Match 
Both Technology-Push and Need-Pull 
Forces Only Need-pull forces ✗ 

Internal Feedback Loops that carry 
feedback through the entire process N/A ✗ 

Feedback from Distribute and Market to 
each step 

Feedback from Reaching out to the 
Consumer to Understanding Consumer 
and Market via Internal Knowledge and 
Resource Base 

✗ 

Connection from Knowledge to Research 
for selected steps of the core process N/A ✗ 

Connection from Research to selected 
steps of the core process 

Connection from Research to Internal 
Knowledge and Research Base which 
channels outcome to the core process 

✗ 

External Collaboration linked with entire 
core process 

External collaboration linked with 
Research, Internal Knowledge and 
Resource Base, Complementary 
Innovation, and Efficiency Enhancing 
Measures 

✗ 

✔: congruent     ✗: incongruent     ~: almost congruent 
 
 
Technology-Push: While the theoretical model includes the possibility that technological advances 
initiate the innovation process (D), the empirical analysis has shown that the frugal innovation 
process can be understood as being of an inherent pull nature. Therefore the final model will not 
include the possibility of technology-push initiation, rendering the arrow (D) obsolete. 
 
Knowledge and Resource Flow - Feedback: The theoretical model portrays the flow of feedback 
in the core innovation process as: a) originating at Distribute and Market and then being distributed 
to the preceding elements; and b) a connection between two adjunct steps.  
 
Rather than relying on such direct connections the empirical model leverages the element Internal 
Knowledge and Resources and assigns it a mediating role in the feedback flow, i.e. the feedback 
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from Reaching out to the Consumer is routed via the Internal Knowledge Base to Understanding the 
Consumer and Market.  
 
The key difference between the models is twofold. First, in the theoretical model feedback flows 
interlink the entire process whereas the empirical model only highlights the flow of market and 
consumer feedback to the innovators Understanding of Market and Consumer. Second, the 
empirical model channels the feedback through the Internal Knowledge Base 19  whereas the 
theoretical model uses direct links.  
 
Regarding the first difference, the author believes that the theoretical model is closer to reality than 
the empirical model. Therefore the author proposes to follow the theoretical model and adopt the 
concept of an innovation process where each step is interlinked through feedback flows. Regarding 
the second difference the author believes that by integrating the Internal Knowledge Base, the 
empirical model exhibits a more practical and integrative depiction of the feedback flow. Therefore 
the author proposes to follow the empirical model and use the Internal Knowledge Bases as a 
mediator for feedback flows.  
 
The final model therefore depicts the feedback flow by using double-sided arrows that connect each 
step of the core process to the Internal Knowledge Base thereby signaling the flow of knowledge – 
here in the form of feedback – to and from each step in the core process. Assigning the newly 
incorporated Internal Knowledge Base a mediating role better integrates the element into the model 
and generates an image that is less contorted through the overly use of arrows while still conveying 
the original meaning and connecting the same elements as in the theoretical model. 
 
Knowledge and Resource Flow - Existing Knowledge vs. New Knowledge: Both models differ in 
their depiction of the knowledge/resource flow between Research, the Internal Knowledge and 
Resource Base, and the core process (Figure 16). 
 

Figure 16:  Knowledge-Research Dynamics in Theoretical (left) vs. Empirical (right) Model 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
19 Referring to Internal Knowledge and Resource Base 
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Even though both models emphasize the bilateral knowledge flow between each step of the core 
process and the Internal Knowledge and Resource Base20, two key differences remain. First, the 
theoretical model highlights the connection from Knowledge to Research for almost each step in the 
core process, whereas the empirical model does not include this connection at all. Second, the 
theoretical model connects the outcome of Research via a dotted arrow directly to each particular 
step in the core process, whereas the empirical model merely includes one link from Research to the 
Internal Knowledge and Resource Base, with the latter again taking a mediating role that channels 
the research proceedings to the particular steps of the core process. 
 
Regarding the first difference, the author believes that the final model should follow the theoretical 
illustration and include an arrow from the Internal Research and Knowledge Base to Research, on 
the grounds of having a more accurate depiction of the knowledge flows. However, rather than 
using an intricate array of links to connect each step in the core process to Research, the author 
believes it to be sufficient to again use the Internal Knowledge and Resource Base as a mediator that 
channels the research outcome to each step of the core process via the already existing knowledge 
links. While this practically mirrors the understanding of the theoretical model, it illustrates the 
dynamic in a less complex manner. 
 
Knowledge and Resource Flow - External Collaboration: The theoretical model depicts a direct 
interaction between external collaboration and each step of the core process, whereas the empirical 
analysis has shown that the interlinkages of external collaboration appear to be more complex as 
element contributes to the process by: a) adding knowledge to the Internal Knowledge and Resource 
Base; b) supporting Research; c) enabling outsourcing in Efficiency Enhancing Measures; and d) 
taking over important elements of the ecosystem in Complementary Innovation. Therefore, rather 
than connecting External Collaboration to each step in the core process, the element will be linked 
to the aforementioned parts. Furthermore, while a) and b) constitute a direct flow of knowledge or 
resources, c) and d) were more of a partnership nature where no knowledge or resources were 
directly exchanged. In order to illustrate the difference, the latter will therefore be represented by a 
dotted rather than a straight line. 
 
Compassion: Fourth, the influence of Compassion has to be included in the final model. Unique to 
the empirical model, and absent in theory, Compassion appears to impact the entire core process of 
frugal innovation. Therefore the author believes that it is reasonable to depict Compassion as an 
undercurrent that impacts the entire process.  
 
Sequential vs. Parallel: While the theoretical model depicts the notion of parallelism through the 
semi-permeable membranes that separate each step in the core process, the empirical model appears 
purely sequential. However, according to Rothwell (1994), parallel innovation models have long 
replaced the sequential versions. In order to reflect this theoretical understanding, the author has 
decided for the final model to adopt the parallel character of the theoretical model. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20 In the empirical model this knowledge connection had previously been discussed in the context of feedback flows. 
However, rather than adding an additional pair of arrows, the existing arrows will include knowledge and resources flow 
in all its forms, i.e. feedback, resources, research findings!
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7.4. Final Model 
Serving as an answer to the initial research question, the final model of the frugal innovation process 
(Figure 17) mirrors the above argumentation.  
 
First and foremost the model differentiates between the core innovation process and additional 
elements. The core process stands at the center of the model and exhibits both signs of linearity and 
non-linearity. While the steps are aligned in a sequential manner, signaling the dependence of 
elementt on the outcome of elementt-1, the separating membranes appear semi-permeable signaling 
the parallel and overlapping nature of the process.  
 
The core process itself can again be separated into two functional parts. In the first part the 
innovator recognizes a consumer problem, sets out to understand the practical, aspirational, and 
affordability aspects of it, and proceeds to derive those consumer needs that ought to be addressed 
for the problem to be solved. Here the focus on consumer needs both highlights the processes’ 
inherent need-pull nature as well as the underlying social motivation to truly help the consumer.  
 
The needs derived in the first part form the basis for the second part, which concerns itself with 
addressing those needs in a holistic manner. This is done in a tripartite scheme. First, a product is 
designed to match the needs with functionality. The product is then tested, manufactured, distributed 
and marketed. Second, the innovator engages in efficiency enhancing measures that are deployed all 
along the product development process. This element is necessary to address affordability needs. 
The third element is constituted by complementary innovation efforts that run concurrently to the 
product development process. Those are meant to create a complementary ecosystem around the 
product that ensures that the initial problem is addressed in all its facets. Together these three need-
centric approaches create a holistic solution to the initial problem. 
 
Besides the core process, additional elements have an integral part in the model. Placed above the 
core process, the elements Internal Knowledge and Resource Base, Research, and External 
Collaboration constitute the sources of knowledge and resources that the core process can draw 
upon. In this vein the Internal Knowledge and Resource Base plays a mediating role through which 
the core process is linked to both internal and external knowledge and resources. If those available 
internally are not sufficient, the element connects the core process to the knowledge and resources 
that are contributed from externally or created from scratch, i.e. through research. Furthermore the 
element also channels the flow of feedback in that it interconnects the entire core process.  
 
The only linkages that are not routed via the Internal Knowledge and Resource Base are the ones 
that emanate from External Collaboration and go to Efficiency Enhancing Measures and 
Complementary Innovation. Those links convey a partnership relationship rather than a direct 
transfer of knowledge and resources.  
 
Compassion, as in the feeling of empathy, forms the last element of the model. As an undercurrent 
compassion is omnipresent all along the innovation process and is the main driver for the need-
based and human-centric nature of the frugal innovation process. 
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Figure 17: Final Model of the Frugal Innovation Process 
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7.5. Conclusion 

This thesis has shown that the existing theoretical understanding of the frugal innovation process 
does not adequately mirror the more complex reality on the ground. Using grounded theory to 
devise three in-depth case studies on frugal product innovations the author has produced an 
empirically grounded model that more accurately depicts the important elements and dynamics that 
underpin the frugal innovation process. While there is yet a lot to be uncovered, the results of this 
work already contribute several new insights to the current theoretical body on frugal innovation.  
 
First, the model per se presents the first attempt to conceptualize the frugal innovation process in its 
entirety as to date there has been no other academic work that contributes an empirically backed 
model of the frugal innovation process. While this extends the theoretical body of the frugal 
innovation literature, it may also serve as a point for reference for organizations that seek to deploy 
frugal innovations in practice. 
 
Second, the model shows that needs constitute the foundation for the frugal innovation process. 
None of the existing studies mirror this explicit focus on needs as the basis of frugal innovation. 
Furthermore the author has shown that these needs can be segmented into practical, aspirational, and 
affordability needs.  
 
Third, the author has shown that the cost/quality trade-off that seems to be a prevalent topic in the 
relevant literature does not hold in practice. Rather than making a trade-off, innovators are unwilling 
to reduce quality for the sake of achieving a lower cost, indicating that practical and aspirational 
needs outweigh affordability needs in importance. 
 
Fourth, the model shows that frugal innovation is more than just cost-cutting or product innovation. 
Instead, frugal innovations are made up of a tripartite scheme, which is necessary to ensure the 
holistic addressal of consumers’ needs. Since the term ‘frugal innovation’ nowadays is used as a 
label for an increasing variety of cost-cutting measures or innovative product solutions, this insight 
should help to clarify the real meaning of frugal innovation. 
 
Fifth, so far the influence of compassion has been neglected in the context of frugal innovation. 
However, the author has shown that compassion is the key driver behind the need-based and human-
centric nature of the frugal innovation process.  
 

7.6. Suggestions for Further Research 

The author suggests five areas for further research. First, the limitations of this study imply that a 
replication of this research with a larger sample size is likely to result in a higher validity and 
reliability of the observed constructs. Second, and in a similar vein, the author suggests that the final 
model presented in this work should undergo further empirical testing and corroboration. This, 
however, should not be limited to the Indian context and, for reasons of improved generalizability, 
also encompass other geographical and cultural areas. Fourth, with the rapid expansion of the 
theoretical body on frugal innovation, future research should bring the final model up to date with 
the newest contributions to the field. Fifth, the author believes that there is ample room to further 
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explore the separate elements and dynamics of the model. Especially the influence of compassion 
and the flow of knowledge and resources require further elaboration as the model only provides an 
approximate idea of their workings. Likewise, the process of translating understanding into 
consumer needs requires further scrutinizing given that the element’s inclusion is justified on 
grounds of abstract analysis rather than explicit references from the interviewees. 
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9. APPENDICES 
 
 

 
Appendix 1: Growth in the Literature on Innovation 

 
Source: Fagerberg, Fosaas, and Sapprasert (2012) 
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Appendix 2: Various Terminologies behind Emerging Market Innovation

Terminology Description Authors 

Reverse 
Innovation 

Govindarajan and Trimble (2012) define reverse innovation as “any innovation that is adopted first in the developing world” 
(p. 4). According to the authors, when comparing emerging markets with developed markets, five constraints appear that are 
at the root of reverse innovation: performance gap, infrastructure gap, sustainability gap, regulatory gap, and preferences 
gap (Govindarajan and Trimble, 2012). Govidarajan and Trimble (2012) mainly discuss reverse innovation with regards to 
global strategy and organizational design leading to the conclusion that reverse innovation can be understood as more of a 
high level strategy than as a conceptualization of the causes and processes of innovation. In other words, it describes 
innovation in terms of what should be done rather than how it is to be done. 

e.g. Govindarajan 
and Trimble (2012), 
Govindarajan and 
Ramamurti (2011) 

Jugaad 
Innovation 

Radjou et al. (2012) describe jugaad innovation as “an innovative fix; an improvised solution born from ingenuity and 
cleverness” (p. 4).  According to Bound and Thornton (2012) jugaad simply refers to a culture and mindset of creative 
improvisation.  Bhatti and Ventresca (2012) further note that jugaad “is looked at as a high level art, culture or mindset, 
rather than a process or outcome, or means and ends” (p. 17). The six principles that jugaad builds upon are: frugal, 
flexible, simple, intuition, opportunity in adversity and include the margin (Radjou et al., 2012). While, compared to reverse 
innovation, jugaad innovation certainly has a more substantial perspective with regards to the innovation process or what 
innovation should look like, the concept still does not capture the means by which innovation is to be achieved. 

e.g. Radjou et al. 
(2012), Bhatti and 
Ventresca (2012), 
Bound and Thornton 
(2012) 

Inclusive 
Innovation 
 

George, McGahan and Prabhu (2012) define inclusive innovation as "the development and implementation of new ideas 
which aspire to create opportunities that enhance social and economic wellbeing for disenfranchised members of society" 
(p. 663). The core idea behind inclusive innovation relates to the creation of growth and equality for underserved or 
disenfranchised people. Again, just as with like reverse and jugaad innovation, inclusive innovation does not refer to the 
means by which this is to be achieved.  

e.g. George et al. 
(2012), Nijhof, 
Fisscher, and Looise 
(2002) 

 
Bricolage 

Bhatti (2012) defines bricolage as an activity that “involves friends, family and volunteers for labour, purposely looks for 
pre-existing materials for reuse, and builds upon existing skills to allow a venture to originate and build capabilities for 
sustainability”. Unlike jugaad, reverse and inclusive innovation, bricolage describes a way of how to achieve innovation. 
Desa (2012) and Gundry et al. (2011) show that bricolage, as a resource-mobilizing mechanism is an effective tool that 
allows emerging market firms to innovate while lacking viable opportunities, legitimacy or intellectual property.   

e.g. Bhatti (2012), 
Desa (2012), Gundry 
et al. (2011) 

Ghandian 
Innovation 

Prahalad and Mashelkar (2010) describe Ghandian innovation as innovations that are characterized by affordability and 
sustainability.  

e.g. Prahalad and 
Mashelkar (2010) 
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Appendix 3: Framework to Understand the Frugal Innovation Phenomenon (Soni, 2013) 
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Appendix 4: Theoretical Model of Frugal Innovation (Bhatti, 2012) 
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1. In order to find relevant case studies, the 
author first examined the relevant literature for 
examples of frugal innovation.!

2. Upon recognizing the inherent difference 
between frugal products and frugal services, the 
author decided to focus on frugal products as 
they not only offer more numerous examples but, 
more importantly, are easier to compare to the 
extant academic literature on innovation.!

3. In the next step, the author assembled a list of 
28 organizations that were connected to frugal 
product innovations and that were regarded as 
able to provide rich narrative data related to the 
research question. With India holding a leading 
position in the development of frugal 
innovations, the list was comprised almost 
exclusively of Indian-based organizations or 
Indian-based subsidiaries of global MNCs.!

4. After consultation with various experts on the 
matter the list was further refined.  
 
!
5. In the next step, the author attempted to 
identify the relevant decision makers within each 
organization that would have sufficient 
knowledge of the innovation process behind the 
respective organization’s frugal products.!

6. The decision makers were further segmented 
based the relevance of their job title and the 
possibility to interview more than one person per 
organization. The suitable individuals where then 
invited by email to participate in the research.  
!

Appendix 5: Selection Funnel of Interviewees 

Literature!Screening!

Product!Innovations!

List!of!Suitable!
Organizations!

Refinement!of!
List!

Decision!
Makers!

Suitable!
Respon@!
dents!
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Appendix 6: List of Conducted Interviews 

Name Relevant Organization Relevant Position Expert/Case Additional Information 

Anand Narang Nokia (Nokia 1100) 
Global Marketing Director 
Mobile Phones, Co-inventor of 
Nokia 1100 range 

Case  

Monica Voigt Nokia (Nokia 1100) Global Head of Consumer 
Category Management Case  

Devendra Raj Mehta BMVSS (Jaipur Foot) Founder and Chief Patron Case  
Dr. MK Mathur BMVSS (Jaipur Foot) Head of R&D Case  
Surabhi Rajagopal SELCO Foundation Principal Analyst Case  

Felix Scheffler Siemens AG (SMART) 
VP Business Excellence and 
Quality Management, and Head 
of Corporate Top+ 

Case  

Carlos Andres 
Palacios Siemens AG (SMART) Innovation Management 

Consultant Case  

Himanhsu Mangal P&G India Associate Manager Case  
Rohit Pandharkar Mahindra & Mahindra Business Development Case  
Vincent Cobee21 Nissan Head of Datsun Case  
Meena 
Vaidyanathan Niiti Consulting Founder Expert Niiti is an Indian-based social innovation 

consultancy  

Elizabeth Sweeny Frugal Innovation Lab at Santa 
Clara University Program Manager Expert 

The Frugal Innovation Lab is recognized as 
a pioneer in the innovation for development 
space 

Hannah Nari Kahle22 WHU Otto Beisheim School 
of Management PhD Innovation Management Expert Evaluate 203 BOP innovation projects as 

part of her doctoral dissertation 

Bhupendra Sharma NxtLyf Future Consulting Founder and MD Expert NxtLyf is an Indian-based innovation 
consultancy 

Anil Gupta 
National Innovation 
Foundation India; National 
Innovation Council; Honey 
Bee Network 

Executive Vice Chairman; 
Member; Founder Expert Anil Gupta is the leading expert on social 

innovation in India 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
21!Interview!was!in!e/mail!format!
22!Interview!conducted!in!German!
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Appendix 7: Results Grounded Theory Analysis Nokia 1100 

Main Categories  Tier 1 Tier 2 
Initial Situation   
Recognition of Opportunity   

Understanding Consumer 
and Market Context 

Understand the Consumer 
Practical Aspects 
Affordability Aspects 
Aspirational Aspects 

Understand the Market  
Understanding Consumer 
Needs   

Developing a Solution 

Matching Needs with Technology 
Affordability Focus 
Quality Focus 

Cost Reductions 

Alternative 
Components 
Design 
Local Production 
Materials 
Efficiency 

Setting up a New Business Unit 
Structure 
Atmosphere 

Reaching out to the 
Consumers 

Accessibility  
Promotion 

Continuous R&D Constant Feedback 
Product Reviews 
Consumer Feedback 

Continuous Optimization  

Collaboration External Collaboration 

Agencies 
Suppliers 
Distribution Channel 
Partners 
Operators 

Internal Collaboration  
Complementary Innovation   
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Appendix 8: Results Grounded Theory Analysis SELCO 

Main Categories   Tier 1 Tier 2 
Initial Situation   
Recognition of Opportunity   

Understanding Consumer 
and Market  

Understand the Consumer 
Practical Aspects 
Affordability Aspects 
Aspirational Aspects 

Understand the Market  

Developing a Solution Matching Needs with Technology  
Ensuring Affordability 

Reaching out to the 
Consumer 

Accessibility  Promotion 
Continuous Optimization   
External Collaboration   

Complementary Innovation Building Capacity  Maintenance 
 

Appendix 9: Results Grounded Theory Analysis Jaipur Foot 

Main Categories Tier 1 Tier 2 
Initial Situation   
Recognition of Opportunity   

Understanding Consumer and 
Market  

Understand Consumer 
Usage Context 
Affordability Constraints 
Aspirational Aspects 

Understand the Market  

Developing a Solution 

Matching Needs with 
Technology 

Meeting Aspirational Needs 
Meeting Usage Needs 

Ensuring Affordability 

Materials 
Labour 
Equipment 
Production Process 
Research/Technology 

Reaching out to the Consumer 
Ensuring Accessibility Distribution 

Service Delivery Model 

Promotion Target Group 
Quality as Success Factor 

Continuous Optimization 

Improve Functionality  
Improve Costs 
Increase Quality 
Extending Product Line 

External Collaboration 

Private Sector  
Consumer 
Academic Institutions 
Public Sector 

Complementary Innovation 
Business Model Innovation  
Process Innovation 
Organizational Innovation 

 


