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Abstract: In the layperson’s mind, the term frugal innovation evokes ideas of 
frugality and cheap solutions. Experts share a broader understanding of frugal 
innovation as the ability to do more with less by increasing business and social 
value (Radjou and Prabhu, 2014). Emerging researches focus on its strategic, 
technological and organisational aspects. However, the core of frugal 
innovation is its social dimension, yet this has generally been overlooked. The 
aim of this paper is to explore the social dimension by showing the potential of 
frugal innovation to prompt social innovation. Empirical material derived from 
four case studies of frugal innovation illustrates this strong social dimension. 
Frugal innovation adds value by producing solutions cheaper than the 
alternatives, and allows non-consumers to become consumers, which itself is 
social innovation. This paper presents a novel view of frugal innovation and 
social innovation as closely related. The umbrella term socially driven 
innovation is suggested to incorporate both social and frugal innovation. 
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1 Introduction 

Frugal innovation has become an increasingly significant topic in recent years 
(EU – European Commission, 2016). In the layperson’s mind, it evokes ideas of 
frugality, cheap solutions and products designed under resource constraints (Bessant, 
2016). Experts in this field, though, share a broader understanding of frugal innovation as 
the “ability to do more with less by creating more business and social value while 
minimising the use of resources such as energy, capital and time” (Radjou and Prabhu, 
2014). So far, the discussion on frugal innovation has dealt with numerous strategic, 
technological and organisational topics. Current frameworks of frugal innovation help in 
understanding its attributes and significance, while other studies propose a theoretical 
understanding contrasting frugal innovation to other forms of innovation, such as 
good-enough, constraint-based and reverse innovation (Zeschky et al., 2014). 

Most authors agree that frugal innovation refers to affordable products and services 
that meet the needs of consumers with modest lifestyles (Basu et al., 2013; Zeschky et al., 
2011). Frugal innovation provides social value by producing solutions cheaper than 
alternatives. However, social value, although recognised as relevant to frugal innovation, 
is largely overlooked. The social dimension is the core of frugal innovation, yet there is 
an absence of discussion on it. For example, what happens when the needs of consumers 
with modest lifestyles are met? What does this process of making non-consumers into 
consumers signify? What happens when those on the margins of society are included in 
the mainstream or when companies innovate for the bottom of the pyramid? These 
questions remain unanswered, and the societal significance of frugal innovation is rarely 
discussed. 

Despite increasing research on frugal innovation in recent years, academic studies on 
many important aspects are still lacking. The present study differs from previous work by 
focussing on the significant but unexplored social dimension of frugal innovation. To fill 
this gap, the authors examine the blurring boundaries between frugal innovation and 
social innovation to highlight the social dimension of frugal innovation. The authors seek 
to present a view on frugal innovation and social innovation as closely related within the 
umbrella term socially driven innovation, which is seen as solutions and processes that 
generate social value and result in social health and well-being (Khan, 2017). 

The remainder of this paper is structured as follows. The next section provides an 
overview of two essential concepts – frugal innovation and social innovation – and then 
explains the methodological approach. The results section discusses the four well-known 
cases of frugal innovation and analyses them from the social innovation perspective. 
Next, the discussion section considers the blurred lines between frugal innovation and 



social innovation and proposes the concept of socially driven innovation. Finally, the 
authors point out the theoretical and managerial implications of this research, discuss its 
limitations and give recommendations for future research. For the purposes of this paper, 
the authors adopt Weyrauch and Herstatt’s (2017) three defining criteria of frugal 
innovation. According to Weyrauch and Herstatt (2017), “innovations are frugal if they 
simultaneously meet the criteria substantial cost reduction, concentration on core 
functionalities, and optimised performance level.” 

2 Theoretical framework 

2.1 Frugal innovation 

Academic research on frugal innovation is evolving, and business professionals and 
researchers have started to realise the importance of a frugal mindset and its implications 
for firms in both emerging and developed markets (Pisoni et al., 2018). The varied 
origins of the literature on frugal innovation have led to diverse interpretations. Frugal 
innovation is closely related to concepts such as reverse innovation (Govindarajan and 
Ramamurti, 2011), jugaad innovation (Radjou et al., 2012), bottom-of-pyramid 
innovation (Prahalad and Hart, 2002) and grassroots innovation (Smith et al., 2014). 
Presented and defined differently, these concepts share similar principles as frugal 
innovation; for instance, simplicity, affordability and accessibility. 

Over the years, many definitions of frugal innovation have been proposed and 
classified as product- and process-oriented (EU – European Commission, 2016). On one 
hand, the product-oriented definitions capture the characteristics or product-based 
features of a frugal solution. Tiwari and Herstatt (2012b, p.4), for instance, define it as an 
innovation that “seeks to minimise the use of material and financial resources in the 
complete value chain with the objective of reducing the cost of ownership while fulfilling 
or even exceeding certain predefined criteria of acceptable quality standards.” 
Rao (2013, p.69) notes that “frugal innovation is characterised by low price, compact 
design, use of limited raw materials or reuse of existing components, ease of use 
and use of cutting-edge technology to achieve lower costs.” On the other hand, the 
process-oriented definitions capture the design and delivery contexts. For instance, 
Basu et al. (2013, p.64) refer to frugal innovation as a “design innovation process in 
which the needs and context of citizens in the developing world are put first in order to 
develop appropriate, adaptable, affordable, and accessible services and products for 
emerging markets.” Radjou and Prabhu (2014) define frugal innovation as the means and 
ends to do more with less for more people. 

There has been an increasing academic interest in how frugal innovation acts as a 
promising product category for western corporations or how they are organising frugal 
innovation efforts and adapting to principles of frugal innovation in order to successfully 
expand to the unexploited emerging markets (Zeschky et al., 2011). Scholars have been 
investigating how multinational corporations (MNCs) can effectively tap into the bottom 
of pyramid markets and catch up with their local competitors (Prahalad, 2010). 
Nevertheless, others have also been interested in exploring frugal innovation, which is 
undertaken by grassroots innovators, who have the potential to deliver affordable 
products and services, empower local communities and promote more inclusive 



patterns of development (Fressoli et al., 2014; Papaioannou, 2014). The focus of such 
research has been on the study of processes (i.e., how innovation emerges from 
resource-constrained settings). As a result, low-cost, effective and resource-efficient 
solutions are produced, which are impossible to realise under conditions of resource 
affluence (Pansera and Sarkar, 2016). 

The concept of frugal innovation, introduced to meet the needs of low-income 
markets (Hart and Christensen, 2002; Prahalad, 2010), has become seen as also necessary 
in developed markets (Bound and Thornton, 2012; Radjou and Prabhu, 2015). Across 
developed markets, the applicability of frugal innovation to advanced economies has 
been studied (EU – European Commission, 2016), and its low costs and no-frills structure 
have gained popularity (Rao, 2013) as poor customers in developed markets also need to 
be served. Scholars and practitioners, therefore, are both interested in understanding how 
the frugal mindset can be incorporated into firms’ business models (Angot and Ple, 
2015). Frugal innovation generates good-enough, affordable products that meet the needs 
of resource-constrained consumers [Zeschky et al., (2011), p.38]. Although terms such as 
low cost, affordable and resource constraints are typically associated with frugal 
innovation, it is also about more. Neither is it solely about redesigning products; 
it involves rethinking entire production processes and business models. Frugal innovation 
is more of a mindset than a particular type of innovation (Soni and Krishnan, 2014). 

A recent study by Pisoni et al. (2018) points towards important future directions for 
research on frugal innovation, including fostering collaboration among the actors 
involved in frugal innovation processes and learning from community engagement – 
issues that demand serious attention. Bhatti (2012) proposes a framework positioning 
frugal innovation at the intersection of technology innovation, institutional innovation 
and social innovation. Frugal innovation can create social value (Basu et al., 2013; 
Radjou and Prabhu, 2014) by boosting the standard of living in individual communities to 
the next-better level (Tiwari and Herstatt, 2012b). Frugal innovation focusses on meeting 
the needs of citizens and designing solutions suitable for them (Basu et al., 2013). 

The western world is adopting frugal innovation amid growing disparities between 
the rich and the middle class and a disconnect between existing products and services and 
the basic needs of customers (Bound and Thornton, 2012). However, these are not the 
only reasons for this shift. Consumers’ perspectives have also shifted as the developed 
world has become conscious of costs and sustainability. Frugal innovation and 
sustainability increasingly are closely identified. Consumer frugality is driven not only by 
resource constraints but also by changing values, such as a focus on durability and 
environmental sustainability and a desire for lower consumption (EU – European 
Commission, 2016). 

2.2 Social innovation 

A debate on what social innovation is and how it should be defined (Chiappero-Martinetti 
et al., 2017) has raged for several years (e.g., BEPA, 2010). The concept of social 
innovation has its roots in the social sciences in the 1960s but was not systematically 
utilised until the 1990s. Although the concept is widely used, its contents have remained 
undefined and abstract. Both words – social and innovation – refer to ambiguous 
concepts that allow for many interpretations (Joutsenoja and Lindh, 2004). Some 
definitions of social innovation are specific and exclude practical examples, especially 



those from the private sector. Other definitions are very broad including examples that 
are not particularly innovative (Hennala, 2011). 

Chiappero-Martinetti et al. (2017) note that no generally agreed-upon definition of 
social innovation has emerged; instead, there is a range of uses and considerable fluidity 
and diversity in meanings and interpretations within research and practice. Nicholls and 
Ziegler (2015) define social innovation as “the development and delivery of new ideas 
and solutions (products, services, models, modes of provision, processes) at different 
socio-structural levels that intentionally seek to change power relations and improve 
human capabilities, as well as the processes via which these solutions are carried out.” 
In a bibliometric analysis of the ‘coming to be’ of social innovation, Ayob et al. (2016) 
identify two contesting streams of research: the first on outcomes and social value 
production and the second on changes in power relations and new social processes and 
relations aimed at rebalancing power disparities and economic inequalities. Recently, 
however, the disagreement seems to have lessened as both the outcome and the process 
are increasingly emphasised by scholars (Chiappero-Martinetti et al., 2017). For instance, 
Moulaert et al. (2013) stress both changes in power relations and improved human 
capabilities. 

According to Joutsenoja and Lindh (2004), social innovation can be any individual 
and social development or social, economic and cultural action regardless of time and 
place. The broadest definitions describe social innovation as the public good benefiting 
people or the planet (Centre for Social Innovation, 2013), improving the macro-level 
quality of life or increasing life expectancy (Pol and Ville, 2009). Changes in ways of 
thinking can also be referred to as social innovation; adaptations of mental models and 
institutional and social norms that increase society’s ability to renew itself, novel 
solutions to social problems with societal value (e.g., Phills et al., 2008; Ståhle et al., 
2004) and new ideas that aid achieving social goals (Mulgan et al., 2007). Moreover, it 
can be a question of changes in the cultural, normative or regulative structure of a society 
that increase the collective power of its resources and improve its economic and social 
performance (Heiskala, 2007; Hennala, 2011). 

However, there is a risk that the concept’s fluidity and malleability conceal value 
differences and conflicts of interest (Chiappero-Martinetti et al., 2017). To overcome this 
danger, Chiappero-Martinetti et al. (2017) propose the capability approach that includes 
an analysis of entangled facts and values (Putnam, 2002) and sheds light on the 
evaluative dimension of social innovations, their presuppositions and policy 
consequences, intervention design and attempts at scaling up (Ziegler, 2015). 
Chiappero-Martinetti et al. (2017) claim that the recent increased interest in social 
innovation may be partly due to the collapse in trust in the status quo since the 
2008–2009 global financial crisis. The capability approach can play a role in research and 
practice when established approaches fail, and there is a need to create space for the 
discussion of alternatives (Chiappero-Martinetti et al., 2017). 

Social innovation often refers to the invention, diffusion and adoption of new services 
and organisational models in the non-profit, public and private sectors, among which 
innovations often move between as they evolve. The BEPA (2010) report gives the 
following definition: “social innovations are innovations that are social both in their ends 
and in their means. Specifically, this study defines social innovations as new ideas 
(products, services and models) that simultaneously meet social needs (more effectively 
than alternatives) and create new social relationships or collaborations. In other words, 



they are innovations that are both good for society and enhance society’s capacity to act.” 
This definition is still rather broad but offers some guidance for distinguishing between 
social innovation and other, similar innovation types. 

Social innovation is also linked to novel ways to doing things and to seeing old and 
new challenges and, more generally, to the ability to see behind and beyond the usual. 
Thus, social innovation needs not be large and significant but can be generated and 
formed from many different starting points. Social innovation gives communities 
opportunities to assess and develop their own operations and take into account users’ 
views (Hämäläinen, 2005). It needs to be noted, however, that considering service users 
is not by itself sufficient action to guarantee that social innovation is user-driven. 
Despite the increasingly holistic view on innovation, social innovation is often accorded 
secondary importance. Support and management of social innovation require an approach 
that is sufficiently nuanced. Any innovation entails the risk that it might address social or 
economic needs inappropriately or fail to do so at all (Osborne and Brown, 2011). 
A nuanced approach needs to go beyond simple innovation ‘recipes’ and look into the 
configurations, contingencies and complexities that are required for social innovation. 
The appropriateness of social innovation is essential. Innovation may be the wrong 
response to expressed needs and even risk the loss of vital existing expertise and 
competencies (Osborne and Brown, 2011; cf. Van de Ven, 1988). The implementation of 
truly empowering, bottom-up, inclusive approaches to innovation (e.g., Hennala et al., 
2011, 2012) can contribute to avoiding these risks. Long-term impacts on people, society, 
the economy, the environment of the innovation process and the resulting innovations 
should be taken into account (Hautamäki, 2007). 

Moulaert et al. (2013, p.2) note that “socially innovative actions, strategies, practices 
and processes arise whenever problems of poverty, exclusion, segregation and 
deprivation or opportunities for improving living conditions cannot find satisfactory 
solutions in the ‘institutionalised field’ of public or private action.” EU policy documents, 
for instance, are based on the presumptive belief in the transformative potential of social 
innovation. The major question then is how the goal of bottom-up, emancipatory 
processes can be advanced in society. Chiappero-Martinetti et al. (2017) argue that the 
key is to include marginalised groups in policy design and implementation, incorporating 
the doings and beings they value from the outset. Tiwari (2017) also highlights people’s 
aspirations as crucially important: space for the articulation of individual and group 
aspirations creates space for social innovations. 

3 Methods 

This study is based on a literature review of the Web of Science and Scopus database 
conducted in 2016, which selected 73 publications from the frugal innovation literature. 
The aim was to review a representative sample of papers from the frugal innovation 
literature to gain a sufficient understanding of the topic and understand its connection to 
social sustainability. The frugal innovation characteristics and its societal implications 
were identified from the literature. Most materials studied individual examples, so the 
characteristics of frugal innovation were derived from the work of the selected authors 
(Khan, 2016). 



Table 1 

Innovation 
Criteria for frugal innovation 

Substantial cost 
reduction 

Concentration on core 
functionalities 

Optimised performance 
level 

Narayana 
Hrudayalaya 
(NH) 

Heart surgery costs at 
NH range from  
US$2,000–$5,000, 
significantly lower than 
US$20,000–$100,000 
in the USA. 

Focus on essential 
functions. 

• High volume of
surgeries: NH
surgeons perform
1–5 operations per
day, thereby reducing
the per-unit cost of
surgery.

• Asset light strategy:
minimises inventory
costs; partners with
other hospitals to
share fixed costs.

• Leases equipment and
reduces building costs
in order to reduce
expenses.

Performance level fits the 
intended purpose and local 
conditions. 

• Provides first-class
cardiac care through
mass production and
lean manufacturing.

• Provides free or cheap
surgeries to 13% of all
patients through income
from clients who pay.

General electric’s 
MAC 400 
electrocardiogram 
(ECG) machine 

MAC 400 was  
launched in India for 
US$1,000 in 2008. 

Focus on essential 
functions that fit local 
conditions. 

• Compact size,
battery-powered and
easy to carry on bikes
while visiting patients
in far- flung villages.

• Uses rugged printer.

• Very easy to operate
by non-specialists.

Performance level fits the 
intended purpose and local 
conditions. 

• Performance fits
the requirements of
doctors as well as
patients in rural areas.
Doctors need simple,
portable ECG devices
that can be carried to
villages.

• Performance fits the
requirement of quick
diagnosis of heart
conditions.

Costs one-tenth of its 
equivalent in western 
markets and reduces  
the cost of an ECG to 
just US$1 per patient. 

Siemens  
CT scanner 
(SOMATOM 
Spirit) 

Reduces treatment  
costs by 30%. This 
scanner costs around 
US$60,000, which is 
significantly lower  
than the different types 
of CT scanners ranged 
between US$1,000,000 
and $2,500,000. 

Focus on essential 
functions that fit local 
conditions. 

• Designed for
diagnosing
sports-related
injuries and other
common ailments.

• Very easy to use by
less qualified
healthcare workers,
such as technicians.

Performance level fits the 
intended purpose and local 
conditions. 

• Performance fits the
requirements of users as
they need simple
solutions, such as basic
diagnosing.

• Scans more patients
daily and consumes
less energy and reduces
radiation dosage by up
to 60%.



Table 1 Frugal innovation cases and criteria (continued) 

Innovation 
Criteria for frugal innovation 

Substantial cost 
reduction 

Concentration on core 
functionalities 

Optimised performance 
level 

Vortex 
Engineering  
(solar powered 
ATM) 

Vortex machines  
cost 50% less than 
conventional ATMs. 

Focus on essential 
functions that fit local 
conditions. 
• Designed to operate

without air
conditioning.

• Very easy to use
fingerprint-based
biometric
authentication system
that works well for
illiterate people.

• Sheet separation
apparatus technology
to dispense even
soiled notes.

• Operates under power
fluctuations and
power failures – has
built-in battery
back-up for up to
4 hours.

Performance level fits the 
intended purpose and local 
conditions. 
• Performance fits

requirements of users in
rural areas, as they need
simple, rugged and easy
to use ATMs.

• Solar-powered,
environmentally-friendly
ATM consumes 10%
of the total energy
requirement of a regular
ATM.

• Generates less heat.

This study extends the review to the social innovation literature and employs a case study 
approach to understand the social dimension of frugal innovation. This approach suits 
this study as the social dimension of frugal innovation is a relatively new research area, 
and limited knowledge on it is available (Yin, 2009). To select the four cases for this 
study, the authors applied purposive sampling to understand the phenomenon at hand 
(Onwuegbuzie and Leech, 2007) and to fulfil the study purpose to gain deeper insights 
into the social dimension of frugal innovation. The authors selected these cases (Table 1) 
based on the following criteria. First, they qualify the three defining criteria of frugal 
innovation (Weyrauch and Herstatt, 2017). Table 1 illustrates how these innovations 
fulfil the three defining criteria of frugal innovation. Second, all four are prominent cases 
attracting significant media attention. Finally, they capture the inherent social dimension 
and have positive impacts on society. This study explores the social dimension of frugal 
innovation through these four cases, utilising the characteristics of social innovation 
identified in the literature. The authors derived the social innovation characteristics 
through social innovation definitions and extracted the important characteristics from 
each definition. During the analysis, the authors discovered that many characteristics 
could be grouped under the same category. For example, ‘individual and social 
development’, ‘public good’, ‘improving quality of life’, ‘human well-being’ and 
‘improve the performance of society’ were many characteristics that could be grouped 
together as ‘improves human capabilities and promotes well-being’. Moreover, in 
order to limit the number of characteristics, the authors combined complementary 
characteristics. Finally, the authors derived five main characteristics of social innovation, 



which include ‘sustainable solution’, ‘novel solution beneficial for society’, ‘socially 
inclusive and rebalances power disparities’, ‘overcomes societal challenges’ and 
‘improves human capabilities and promotes well-being’. Each case of frugal innovation 
was evaluated according to these five characteristics of social innovation. 

Table 1 illustrates how Narayana Hrudayalaya (NH), general electric’s (GE’s) 
MAC 400 ECG machine, Siemens CT scanner (SOMATOM Spirit) and Vortex 
Engineering (solar powered ATM) fulfil the three defining criteria for frugal innovation 
(Weyrauch and Herstatt, 2017). 

4 Results and analysis 

4.1 Narayana Hrudayalaya 

4.1.1 Case description 
NH is a hospital chain in India founded in 2000 by Devi Shetty, an Indian cardiac 
surgeon, with the vision to provide “high-quality healthcare, with care and compassion, at 
an affordable cost, on a large scale” [Davidson, (2015), p.7]. NH delivers affordable, 
quality tertiary care, including cardiac services, neurosciences, oncology and organ 
transplants. NH provides world-class yet cost-effective cardiac care by applying the 
principles of lean manufacturing and mass production. Heart surgery costs range from 
US$2,000–$5,000, significantly lower than US$20,000–$100,000 in the USA. 
Low-income patients receive operations free of charge. NH conducts at least 
60 operations for poor patients weekly but is able to achieve a higher profit margin than 
the standard US healthcare centre (Bound and Thornton, 2012). NH has become a 
well-known example of frugal innovation globally. According to Shetty, “we didn’t 
intend to become a frugal innovation. We just didn’t have the money, so we looked at 
breakthrough innovations, like the mobile phone and the automobile, and how they 
gained traction” [Davidson, (2015), p.10]. 

4.1.2 Analysis of NH from the social innovation perspective 
According to Pol and Ville (2009), social innovation improves the macro quality of life 
or that related to a group. Given this definition, it is highly probable that NH presents a 
case not only of frugal innovation as the authors recognise it but also of social innovation. 
NH promotes well-being by offering cost-effective cardiac care and implementing an 
innovative healthcare model. Furthermore, it enables access to healthcare for people with 
low incomes. NH offers a micro-insurance scheme through which the poor can access 
quality healthcare at five Indian rupees per month. Only 8% of the world’s population 
can afford heart surgery, and in India, there is need for two million heart operations 
per year, while only 120,000 are performed (Davidson, 2015). NH delivers world-class 
cardiac care and addresses a social need by helping the poor population. Although NH is 
a for-profit, cardiac-care, multispecialty hospital chain, this study argues that it displays 
elements of social innovation and frugal innovation. In other words, this case exhibits 
the social dimension of frugal innovation as NH fulfils basic needs, improves human 
well-being, promotes social inclusion, helps extend life expectancy and rebalances 
economic inequalities in society. Table 2 illustrates how a frugal innovation, NH, fulfils 
social innovation characteristics. 



Table 2 Analysing NH through social innovation characteristics 

Social 
innovation 
characteristics 

Sustainable 
solution 

Novel solution 
beneficial for 

society 

Socially 
inclusive and 
rebalances 

power 
disparities 

Overcomes 
societal 

challenges 

Improves 
human 

capabilities 
and promotes 

well-being 

Narayana 
Hrudayalaya 

Implements  
a highly 
innovative 
healthcare 
model and offers 
sustainable, 
cardiac care at 
low cost. 

Offers a 
micro-insurance 
scheme through 
which the poor 
can access 
quality 
healthcare. 

Offers free or 
discounted 
treatment to 
marginalised 
people. 

Provides 
affordable 
heart surgery 
in a world 
when only 
8% of the 
population 
has access 
to it. 

Offers  
world-class 
cardiac care 
at a radically 
low cost. 

4.2 GE’s MAC 400 ECG machine 

4.2.1 Case description 
GE’s MAC 400 ECG machine is a portable electrocardiogram that costs one-tenth and 
weighs one-fifth of its current equivalent in western markets (Radjou et al., 2012). 
GE healthcare developed it in India in 2008, aiming to develop a portable ECG machine 
that could reach rural communities, as the existing devices were unfeasible to use in the 
emerging markets. The existing ECG machines were heavy and thus could not be carried 
to remote villages. Moreover, they were very expensive and unaffordable for physicians 
in emerging markets. GE healthcare developed MAC 400 in 18 months and with a budget 
of just US$500,000 (Bound and Thornton, 2012). Its low price, US$1,000, was achieved 
by using off-the-shelf components like, for instance, a rugged printer, an adapted version 
of the portable ticket machine used in Indian bus kiosks (Radjou et al., 2012). 

4.2.2 Analysis of GE’s MAC 400 ECG machine from the social innovation 
perspective 

Social innovation is broadly defined as something that benefits people or our planet 
(Centre for Social Innovation, 2013) and new ideas that accomplish social goals 
(Mulgan et al., 2007). As seen, GE’s MAC 400 ECG machine, which is a reliable, 
affordable, easy-to-use intensity innovation, achieves clear social impacts (Cernikovaite 
and Lauzikas, 2011) by enabling the treatment of poor patients living in far-flung remote 
villages, thereby promoting human well-being. GE healthcare’s MAC 400 is not only a 
frugal innovation but it can also be seen as a social innovation that benefits people. 

GE’s MAC 400 is an innovation that was developed after recognising the problem of 
physicians in the emerging markets being unable to afford the existing technology and 
the lack of availability of the best-suited devices for these markets. It is a novel 
technology that fulfils social goals. In this context, this new idea that successfully 
materialised to accomplish social goals and solve societal challenges can be seen as a 
social innovation. Table 3 illustrates how a frugal innovation, GE’s MAC 400 ECG 
machine, fulfils social innovation characteristics. 



Table 3 Analysing GE’s MAC 400 through social innovation characteristics

Social 
innovation 
characteristics 

Sustainable 
solution 

Novel solution 
beneficial for 

society 

Socially 
inclusive and 
rebalances 

power 
disparities 

Overcomes 
societal 

challenges 

Improves 
human 

capabilities and 
promotes  
well-being 

General 
electric’s  
MAC 400 
ECG machine 

Light-weight, 
compact, 
portable and 
easy to use 
solution  
that has 
substantially 
reduced the 
ECG costs. 

Directly 
benefits poor 
patients by 
providing them 
access to a  
much-needed 
innovative 
technology. 

Designed 
specifically 
for patients 
living in 
remote 
villages. 

Tackles the 
challenge of 
unaffordability 
of expensive 
technology. 

Enables the 
treatment of 
patients living 
in remote 
far-flung areas. 

4.3 Siemens CT scanner (SOMATOM Spirit) 

4.3.1 Case description 
Siemens designed an entry-level computed tomography (CT) system scanner in China for 
healthcare professionals called SOMATOM Spirit. This device design uses industrial 
design thinking principles and takes into account simplicity and users’ needs. 
SOMATOM Spirit is a simple device that can be operated by less-qualified healthcare 
workers, such as technicians. It outperforms previous models due to its speed and 
simplicity. It scans more patients daily and consumes less energy compared to the 
previous models, reducing treatment costs by 30% and radiation dosage by up to 60% 
(Radjou and Prabhu, 2015). Initially designed for Chinese users, SOMATOM Spirit has 
found its way to developed markets in the USA and Europe. It has proven to be quite a 
popular device, and even hospitals in developed markets are finding it beneficial, as they 
are required to deliver quality healthcare at a lower cost (Radjou and Prabhu, 2015). 

4.3.2 Analysis of the Siemens CT scanner (SOMATOM Spirit) from the social 
innovation perspective 

As a frugal innovation, SOMATOM Spirit is an improved solution, much more efficient 
than the existing solutions. Radjou and Prabhu (2015) view this device as a simple yet 
effective and sustainable technology as it consumes much less energy compared to the 
previous models, is much easier to use, saves treatment costs and significantly reduces 
radiation dosages. The social dimension of this frugal innovation is also visible in its 
innovation and design process based on principles of design thinking and participatory 
innovation that consider users’ needs and participation. SOMATOM Spirit presents a 
case not only of frugal innovation but also of social innovation. 

Although a commercial product, the Siemens CT scanner (SOMATOM Spirit) 
introduces commendable value for people. Therefore, this innovation provides gain not 
only for the company but also for the people. Beyond Chinese society, this product 
benefits other societies, providing the opportunity to use a simple, effective, cheaper and 
sustainable solution to effectively meet users’ needs. Table 4 illustrates how this frugal 
innovation fulfils social innovation characteristics. 



Table 4 Analysing SOMATOM Spirit through social innovation characteristics 

Social 
innovation 
characteristics 

Sustainable 
solution 

Novel 
solution 

beneficial for 
society 

Socially 
inclusive and 
rebalances 

power 
disparities 

Overcomes 
societal 

challenges 

Improves 
human 

capabilities 
and 

promotes 
well-being 

Siemens CT 
scanner 
(SOMATOM 
Spirit) 

Consumes less 
energy, reduces 
treatment costs 
by 30% and 
radiation 
dosage by 
up to 60%. 

Provides  
a simple, 
effective and 
affordable 
solution to 
many 
patients. 

Designed to be 
operated by 
less-qualified 
healthcare 
workers, such as 
technicians. 

Tackles the 
challenge of 
unaffordability 
of expensive 
technology. 

Enables 
affordable 
treatment  
of poor 
patients. 

4.4 Vortex’s solar powered ATM 

4.4.1 Case description 
Vortex Engineering’s solar-powered automated teller machines (ATMs) are efficient, 
environmentally friendly and easy to use (Vortex Engineering Private Limited, 2013). 
These ATMs are specifically designed to meet the requirements of rural and semi-urban 
areas that have unreliable power supplies and higher illiteracy levels of end-users (Tiwari 
and Herstatt, 2012a; Khan, 2016). Vortex Engineering designed and built an ATM with a 
solar panel that consumes approximately 10% of total energy required by a conventional 
ATM (Vortex Engineering Private Limited, 2013). It generates less heat and thus reduces 
the need for continuous air conditioning (Bound and Thornton, 2012). Further, it operates 
with temperatures ranging between 0°C and 50°C (Vortex Engineering Private Limited, 
2013). Vortex ATMs are suitable for uneducated rural people, as they possess a built-in 
fingerprint identification system that eliminates the need for a personal identification 
number (Tiwari and Herstatt, 2012a). The Vortex machines are half the price of 
conventional ATMs (Vortex Engineering Private Limited, 2013). 

4.4.2 Analysis of Vortex’s solar powered ATM from the social innovation 
perspective 

Vortex’s solar powered ATM is a good example of both social as well as frugal 
innovation. Vortex’s ATMs were designed for the semi-urban and rural India using the 
principles of frugal engineering. With about 80% of India’s population in rural areas and 
fewer than 10,000 ATMs, there was a huge need for installing ATMs in rural India 
(Shivapriya, 2010). Vortex has widened financial inclusion across rural India by serving 
mostly underserved customers (Bound and Thornton, 2012). Vortex’s ATMs incorporate 
many innovative techniques that enable them to offer a low-cost, rugged and reliable, 
low-power product that suits the rural and semi-urban areas. 

Vortex’s solar powered ATM, a novel solution, provides poor rural customers access 
to banking services, who are otherwise devoid of such services mainly due to viability 
reasons. People living in rural India have to travel miles for basic amenities such as food 
and medical facilities (Shivapriya, 2010). In such circumstances, access to banking 



services has become possible only because of this remarkable innovation. Table 5 
illustrates how this frugal innovation fulfils social innovation characteristics. 
Table 5 Analysing Vortex’s solar powered ATM through social innovation characteristics 

Social 
innovation 
characteristics 

Sustainable 
solution 

Novel solution 
beneficial for 

society 

Socially 
inclusive and 
rebalances 

power 
disparities 

Overcomes 
societal 

challenges 

Improves 
human 

capabilities 
and promotes 

well-being 

Vortex 
Engineering 
(Solar powered 
ATM) 

Solar-powered, 
and consumes 
almost 10% of 
the total energy 
required by a 
regular ATM. 

Benefits 
uneducated 
rural masses 
by widening 
financial 
inclusion. 

Illiterate 
people are 
able to access 
ATMs using  
a fingerprint 
identification 
system. 

Tackles the 
challenge of 
financial 
exclusion 
across rural 
areas. 

Empowers 
rural people 
by granting 
them access 
to banking 
services. 

Table 6 Summary of the cases as frugal and social innovations 

Socially driven 
innovation Why a frugal innovation? Why a social innovation? 

Narayana 
Hrudayalaya 

• Provides affordable, quality
healthcare.

• Delivers high-quality and
cost-effective healthcare by
applying the principles of
mass production.

• Reduces heart surgery costs
significantly, ranging from
US$2,000 to $5,000.

• Promotes well-being by
offering healthcare at radically
low costs, thus extending life
expectancy.

• Offers a micro-insurance
scheme through which people
with low means access quality
healthcare at five Indian rupees
per month.

• Performs at least 60 operations
for low-income patients free
of charge weekly, thus
contributing to rebalancing
economic inequalities in
society.

General electric’s 
MAC 400 ECG 
machine 

• MAC 400 costs one-tenth
and weighs one-fifth of its
equivalent in western markets.

• Reduces the cost of an ECG to
just US$1 per patient.

• Lightweight, compact, portable,
battery-powered and easy to
operate.

• The battery-powered ECG
machines are easier to carry on
bikes while visiting patients in
rural areas, thus enabling the
treatment of poor patients
living in these remote areas.

• Achieves social impact by
promoting human well-being.



Table 6 Summary of the cases as frugal and social innovations (continued) 

Socially driven 
innovation Why a frugal innovation? Why a social innovation? 

Siemens CT Scanner 
(SOMATOM Spirit) 

• Is affordable and cheaper than
the alternatives.

• Is simple enough to be operated
by less-qualified healthcare
workers, such as technicians.

• Scans more patients daily and
consumes less energy, reducing
treatment costs by 30% and
radiation dosage by up to 60%.

• Provides a simple, effective,
cheap, sustainable solution to
many users globally.

• Based on product design and
participatory innovation, taking
into account users’ needs and
participation.

• Improves the macro-level
quality of life.

Vortex’s solar 
powered ATM 

• Vortex machines are half the
price of conventional ATMs.

• Very low operating expenses –
low power consumption and
communication costs.

• Rugged, reliable, easy to use
and environmentally friendly.

• Widens financial inclusion
across rural India.

• Empowers rural population of
India by providing them access
to banking services.

• Using a fingerprint
identification system, illiterate
people are given an opportunity
to use ATMs.

4.5 Summary of the cases 

Table 6 summarises the cases and their characteristics as both frugal and social 
innovations, partly distinct, and partly intertwined. 

5 Discussion 

So far, social innovation and frugal innovation have been studied as different concepts. 
Social innovation has focussed on bringing value to society as a whole rather than to 
specific individuals (Phills et al., 2008) and frugal innovation has mostly been associated 
with MNCs or other businesses and their ability to employ frugal techniques in order to 
stay competitive in the market (Zeschky et al., 2011). However, they have similarities, 
and this paper studies social innovation and frugal innovation in relation to one another. 
According to the EU (2012), social innovation should address a social demand and 
contribute to reshaping society through participation, empowerment and learning. 
Thus, social innovation either emerges in response to the need for a system change 
(in the context of societal challenges) or is driven by social values (e.g., participation, 
democracy, citizen empowerment and social cohesion). Aligning with the discussion on 
frugal innovation, many innovations emerge under frugal conditions to address specific 
societal problems. Usually, such affordable solutions have an obvious social ambition as 
they address the persistent, fundamental needs of local masses that would otherwise 
remain unfulfilled [EU – European Commission, (2016), p.11]. 



This study reveals the blurred boundaries between frugal innovation and social 
innovation as both solve pressing, unaddressed societal needs and add value to society. 
The authors, therefore, see them as related sister concepts not previously studied in 
relation to each other. Frugal innovation and social innovation are both socially driven 
innovations that generate social value. Socially driven innovation thus incorporates social 
innovation and frugal innovation under one umbrella term. 

Frugal innovation creates more business and social value by minimising resource use 
(Radjou and Prabhu, 2014). It adds value by producing simple solutions cheaper than the 
alternatives, and when the costs of products and services are lowered significantly, those 
on the margins of society often are included in the mainstream, allowing non-consumers 
to be consumers – itself a social innovation. 

For example, NH’s micro-insurance scheme provides millions access to affordable 
healthcare. GE’s MAC 400 ECG machine solves the challenge of treating patients in 
rural areas that lack proper infrastructure. The Siemens CT scanner (SOMATOM Spirit) 
provides millions with a simpler, more effective, cheaper, more sustainable tool than 
existing solutions. Vortex’s ATM provides the poorest in society access to ATMs, who 
are otherwise excluded from banking services. In all these examples, it is evident that 
these frugal innovations fulfil social demands not addressed by traditional institutions and 
are targeted at underprivileged masses. Empowerment of those on the margins of society 
improves well-being and quality of life, alleviates poverty and increases access to 
services to meet basic needs. As explained, these traits are the qualities of social 
innovation and, in this case, are fulfilled by frugal innovation. In these examples, the 
authors, therefore, see blurred lines between frugal and social innovation. All the 
definitions of social innovation discussed – “social innovation is a novel solution to a 
social problem with great societal value” (BEPA, 2010); “it improves ‘macro’ quality of 
life – quality of life in relation to a group of individuals and/or quantity of life” 
(Pol and Ville, 2009); “it benefits people or planet earth” (Centre for Social Innovation, 
2013) and “it is more efficient, effective or sustainable than the existing solutions” 
(Phills et al., 2008) – are aptly applied to the four selected examples of frugal innovation, 
as shown in the previous section. Moreover, all the cases of frugal innovation fulfil the 
five characteristics of social innovation derived from the social innovation literature. 

Furthermore, the process of social innovation is not linear. The end-use of an 
innovation may be very different from what was initially visualised; sometimes, action 
precedes understanding, and sometimes, taking action crystallises an idea. Real 
innovations are not straight lines; instead, they are spirals (BEPA, 2010). The innovations 
described in this paper also ultimately acquire characteristics and impacts not originally 
envisaged. Socially driven innovations imply nonlinear social learning processes that 
unfold over time. Exclusively socially driven innovations are embedded in their material 
contexts. Socially driven innovation in services, for instance, are much more complex 
than earlier technology adoption perspectives propose. Social and technological (frugal) 
innovations can be seen as intertwined and interactive. 

Accordingly, it is implied that frugal innovation has a strong social dimension and is 
linked to social innovation as both are socially driven innovations (see also Khan, 2017), 
increasing empowerment and improving well-being. Figure 1 illustrates socially driven 
innovation as an umbrella concept encompassing frugal innovation and social innovation 
and represents the blurred lines between them. 



Figure 1 Blurred boundaries between frugal innovation and social innovation (see online version 
for colours) 

6 Conclusions 

6.1 Theoretical and managerial implications 

This study contributes to the frugal innovation literature by considering the similarities 
between frugal innovation and social innovation in a novel way. The authors discuss the 
blurred boundaries between frugal and social innovation, both solving pressing societal 
needs and bringing value to society. In some cases, it becomes hard to distinguish 
between them. This study presents a novel view of frugal innovation and social 
innovation as sister concepts, which can be studied in relation to one another under the 
umbrella concept of socially driven innovation, defined as solutions and processes that 
result in empowerment and well-being. 

Frugal innovators can use the knowledge from this research to benefit their 
organisations. They can market frugal products and services by highlighting their social 
impact in a more focussed, pronounced manner. Organisations already involved in 
innovating frugally and producing efficient frugal products and services can identify the 
social value they generate and recognise the characteristics of social innovations, which 
can assist in effectively promoting their products and services. 

6.2 Limitations and further research 

This paper has its limitations. While selecting four cases for the purpose of this study, the 
authors could have chosen many other cases representing only one country to provide a 
more detailed illustration of the connection. However, this study chose to include frugal 
innovations from other countries to show the impact of frugal innovation on different 
societies rather than only one country. Furthermore, frugal innovation is a relatively new 
research field, and its social dimension is the least researched topic. To study this 
dimension, the authors, therefore, demonstrate the link between frugal innovation and 
social innovation by exploring the definitions of social innovation. However, the authors 
do not claim that this is the only possible way to evaluate this relationship. 

Regarding future research, this little-researched field offers further opportunities to 
explore this topic as this study has initiated the discussion on the social dimension of 



frugal innovations with a few selected cases. It is recommended to pursue a follow-up 
study that can demonstrate a stronger relationship between frugal and social innovations. 
Researchers can investigate different frugal innovation case studies to better understand 
and improve knowledge of the social dimension of frugal innovation. It will also be 
beneficial to study the social processes of frugal innovation to answer unaddressed 
questions concerning its societal significance. 

6.3 Conclusions 

Many important areas of frugal innovation research are still in their infancy, and studies 
on its social dimension remain scarce. It is crucial to demonstrate the importance of the 
social value that frugal innovation brings to society in order to understand its inherent 
nature. Such knowledge may also help frugal innovators overcome various prejudices 
(e.g., frugal solutions have poor quality and are applicable only in emerging markets). 
With this aim in mind, this study explores the social dimension of frugal innovation by 
showing its potential to act as social innovations in many contexts. The authors examine 
cross-industry and cross-national examples of successful frugal innovation from the 
perspective of social innovation and trace the blurred boundaries between frugal 
innovation and social innovation that, in some cases, make it difficult to determine the 
differences between the two. This study proposes socially driven innovation as an 
umbrella concept incorporating frugal innovation and social innovation. 
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