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ABSTRACT 
Sustainable development and innovation are deeply intertwined concepts that aim to 
promote progress while safeguarding the environment, social well-being, and economic 
stability for future generations.  One of the important area of innovation is frugal 
innovation.  Frugal innovation characterized by the principle of doing more with less, is 
increasingly recognized as a pathway to sustainable development. It provides cost 
efficient solutions for marginalised population of developing nations.  Frugal innovation 
aligns with the principles of sustainability as it has ability to provide solutions that are 
both economically viable and environmentally responsible. Therefore, in the context of 
sustainable development, innovation is crucial for finding solutions that allow society to 
move towards a more sustainable future. In India, a rich tradition of indigenous 
knowledge and practices offers valuable insights into how frugal solutions can be 
integrated with sustainability. The Indian Knowledge System is both holistic and diverse, 
deeply rooted in the idea of interconnectedness between humanity, nature, and the 
cosmos.   The Indian Knowledge System has often been associated with ancient wisdom, 
it also provides a foundation for contemporary innovation. By preserving, studying, and 
integrating ancient wisdom with modern scientific approaches, India can create 
innovative solutions for global challenges, especially in the fields of sustainability, health, 
and technology. This paper explores the relationship between frugal innovation and 
sustainable development, emphasizing how Indian Knowledge Systems (IKS) provide a 
historical and contemporary framework for addressing sustainability challenges. 
Through case studies and theoretical exploration, the paper discusses how IKS can guide 
the design of frugal innovations that promote environmental sustainability, social equity, 
and economic resilience in India. 
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1. INTRODUCTION 
The global community is confronting major environmental and socio-economic 

issues, with an increased emphasis on achieving sustainable development, 
particularly in countries such as India. Environmental deterioration, resource 
scarcity, economic inequality, and the need for sustainable growth are some of the 
issues facing the global economy more and more. In this regard, frugal innovation 
has become a crucial tactic for dealing with these problems, especially in rising 
markets and developing nations. The concepts and uses of frugal innovation are 
examined and how it may be applied to generate value in both developed and 
emerging markets.  In India, frugal innovation—also known as "Jugaad"—involves 
re-evaluating and revamping goods, services, or procedures to cut expenses without 
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sacrificing or compromising quality. This strategy is a creative response to the 
limitations of scarce resources rather than just a cost-cutting measure.  The 
potential of frugal innovation to solve global sustainability issues is becoming more 
widely acknowledged. The concepts of sustainable development are well-aligned 
with frugal innovation since it emphasizes resource efficiency, waste reduction, and 
the promotion of ecologically friendly methods. The circular economy, waste-to-
energy technology, and the use of renewable energy sources all demonstrate the 
increased emphasis on sustainable frugal innovation. Furthermore, by embracing 
the notion that more may be accomplished with less, frugal innovation pushes 
companies to reconsider conventional modes of production and consumption. In 
addition to adding value for customers, this way of thinking has long-term positive 
effects on the environment and society. The phrase "frugal innovation," which was 
first used in the Indian market, describes the process of making goods or services 
more inexpensive by simplifying them without sacrificing necessary quality. It 
places a strong emphasis on simplifying ideas, making the best use of available 
resources, and frequently incorporating local expertise and materials.  Among the 
essential traits of frugal innovation are resource efficiency, affordability, simplicity, 
accessibility.  In terms of sustainability, frugal innovation is consistent with the 
circular economy's tenets, which prioritize waste minimization, resource reuse, and 
environmentally friendly production methods. Additionally, it advances social 
justice by offering reasonably priced alternatives. Frugal innovation, which focuses 
on being cost-effective, resource efficient, and accessible, has become a fitting 
solution for resource-limited conditions. In the Indian setting, the use of frugal 
innovation can be improved by incorporating Indian Knowledge Systems (IKS), 
which promote sustainable practices using local wisdom, traditional materials, and 
holistic environmental management approaches. Indian Knowledge Systems are 
traditional practices, techniques, and cultural knowledge handed down through 
generations that focus on sustainable living, ecological balance, and community-
oriented development. From traditional farming methods to building design, 
healthcare, and water conservation, IKS offers a valuable store of wisdom that 
promotes thriftiness and long-term viability Indian Knowledge Systems are 
traditional methods, practices, and cultural wisdom that have been handed down 
over generations and focus on sustainable living, ecological harmony, and 
community-based growth. Ancient knowledge in fields like farming, building, 
healing, and water conservation is found in IKS, reflecting values of economy and 
longevity. This article looks at how traditional knowledge systems can inform frugal 
innovation, aiding sustainable development in India across environmental, 
economic, and social aspects.  

 
2. FRUGAL INNOVATION, SUSTAINABLE DEVELOPMENT AND 

INDIAN KNOWLEDGE SYSTEM: A HISTORICAL 
PERSPECTIVE  

Frugal innovation has gained momentum in the past few decades. Historically, 
developing countries have been forced to innovate under resource constraints, 
leading to cost-effective solutions in sectors like healthcare, agriculture, and 
transportation. For instance, in India, the creation of low-cost medical devices, such 
as the Jaipur foot (a prosthetic limb), is often cited as an early example of frugal 
innovation. In recent years, however, the practice of frugal innovation has gained 
traction globally, as businesses and organizations in both developed and developing 
economies recognize its potential for reducing costs and driving innovation. 
Companies such as Tata Motors, General Electric (GE), and Philips have embraced 
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frugal innovation principles to develop products that cater to emerging markets. 
The continuous evolution of thought and practice in sustainable development and 
frugal innovation has demonstrated a historical progression towards balancing 
human needs with the earth's ecological boundaries. Although sustainable 
development has been widely recognized on a worldwide scale since the late 1900s, 
frugal innovation has also become a vital strategy for addressing urgent issues with 
limited resources, and now, these two ideas are viewed as working together in 
harmony. Sustainability encompasses three main dimensions, making it a complex 
concept.  

• Environmental Sustainability: involves the reduction of energy 
consumption, waste, emissions, and natural resource depletion to minimize 
environmental impact.  

• Ensuring economic Sustainability: means guaranteeing that economic 
development is fair, inclusive and to intact the resources for future 
generations.  

• Social Sustainability: seeks to promote social justice, and achieve equity 
through addressing concerns such as poverty, education, healthcare, and 
community development.  

India’s rich cultural and intellectual heritage includes a broad range of 
knowledge systems that have contributed to sustainable practices for millennia. 
Some key areas of IKS that are relevant to frugal innovation include: 

• Vedic Ecology and Agriculture: Ancient Indian agricultural practices, 
guided by Vedic texts and traditions, emphasized crop diversification, 
water conservation, and soil fertility. Zero-waste farming and organic 
practices were deeply embedded in the culture, promoting ecological 
balance and sustainability. 

• Water Management: The traditional Indian water harvesting techniques, 
such as stepwells, check dams, and tank systems, were designed to manage 
water efficiently in regions with seasonal rainfall. These techniques were 
built on community cooperation and local knowledge of hydrology. 

• Sustainable Architecture: Indian architecture, especially in vernacular 
buildings, was based on the principles of energy efficiency, natural cooling, 
and passive design. Mud houses, thatched roofs, and courtyard layouts 
allowed for natural ventilation and minimized the need for external energy 
inputs. 

• Ayurveda: The traditional system of medicine, Ayurveda, emphasizes the 
use of natural, locally sourced herbs and treatments, focusing on holistic 
health and prevention rather than expensive, high-tech interventions. 

The integration of IKS with modern frugal innovation presents opportunities to 
apply these age-old practices in new contexts, such as clean energy, affordable 
healthcare, and sustainable agriculture. IKS is a method of knowledge exchange that 
has developed through firsthand experience, observation, trials, and examination. 
The Vedic texts are seen as the basis of the Indian knowledge system.  

 
3. FRUGAL INNOVATION AND SUSTAINABLE DEVELOPMENT: 

THE ROLE OF IKS 
Sustainable development necessitates a strategy that harmonizes present 

needs with future generations' capability to fulfill their own needs. In this situation, 
IKS provides a sustainable practices framework that is closely tied to local 
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ecosystems, cultures, and communities. India can better tackle its sustainability 
challenges by merging frugal innovation with conventional wisdom.  

Environmental Sustainability Frugal innovation informed by IKS can 
contribute to environmental sustainability in several ways- resource-efficient 
design such as use of local, low-cost materials bamboo, clay, and stone in 
construction and manufacturing helps reduce carbon footprints, circular economy 
such as reusing and recycling materials. The traditional practice of composting 
organic waste and recycling metals is an example of this, natural Resource 
Management such as traditional water management systems like rainwater 
harvesting and check dams are still widely used and offer lessons for managing 
natural resources sustainably. 

Case Study: The Water Harvesting Systems of Rajasthan In the arid regions of 
Rajasthan, communities have developed innovative methods for harvesting and 
conserving water. The Johads (small check dams) and Talabs (ponds) are traditional 
systems that collect and store rainwater, helping mitigate the effects of droughts and 
water scarcity. These low-cost solutions demonstrate the potential of frugal 
innovation informed by traditional knowledge to address contemporary 
environmental challenges. 

Social Sustainability Frugal innovation, when guided by IKS, has the potential 
to contribute to social equity and inclusion by ensuring that sustainable solutions 
are affordable, culturally appropriate, and accessible to marginalized communities. 
Inclusive Healthcare such as traditional knowledge in the form of Ayurveda and 
local herbal remedies can provide affordable healthcare solutions that complement 
modern medicine, community empowerment- IKS often involves community-based 
practices that foster social cohesion and resilience. In rural areas, traditional forms 
of governance and cooperative farming models provide opportunities for local 
leadership and resource sharing. 

Case Study: Amul Dairy Cooperative The Amul Dairy cooperative in India, 
based on the principles of cooperative governance, is an example of a frugal 
innovation that promotes social sustainability. By leveraging local knowledge and 
resources, Amul has transformed the dairy sector in India, providing livelihoods to 
millions of farmers while ensuring that affordable dairy products are available to 
the population. 

Economic Sustainability Frugal innovation inspired by IKS also supports 
economic sustainability by encouraging local entrepreneurship, reducing 
dependency on expensive imports, and improving access to basic services at 
affordable prices. Local Entrepreneurship- the application of traditional knowledge 
and materials to design low-cost products creates opportunities for local businesses 
to innovate and generate income, affordable Solutions- the development of low-cost, 
frugally designed technologies—such as solar-powered lamps or affordable 
irrigation systems—helps to address the needs of poor populations without relying 
on expensive external resources. 

Case Study: Solar-Powered Innovations One example of frugal innovation in 
India that combines IKS with modern technology is the use of solar power in rural 
areas. Local enterprises are designing and producing solar-powered lights, pumps, 
and other devices using low-cost, locally sourced materials. This innovation is 
rooted in the traditional reliance on the sun as an energy source but enhanced by 
modern solar technology to create affordable solutions for rural communities. 
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4. FRUGAL INNOVATION THROUGH IKS: CASE STUDIES FROM 

INDIA 
1) Water Management and Conservation: The Stepwell Tradition 
Case Study: Rani Ki Vav (Gujarat) 
Rani Ki Vav, is a 11th-century stepwell that showcases the innovative 

engineering of water management systems in arid regions. These systems allowed 
communities to store water, regulate its use, and provide reliable access during 
droughts. The frugal innovation embedded in such systems is evident in the use of 
simple materials (stone and masonry) and methods that rely on natural processes 
like evaporation and filtration. Today, traditional stepwell systems are being 
revived to address water scarcity in rural India. The integration of these ancient 
practices with modern technologies such as solar-powered water pumps can 
provide sustainable solutions for rural water supply. 

2) Renewable Energy: Solar-Powered Irrigation 
Case Study: Solar-Powered Irrigation Systems 
The use of solar-powered pumps for irrigation is a prime example of frugal 

innovation using both modern technology and traditional agricultural practices. 
SELCO India, a social enterprise, has been at the forefront of providing affordable, 
solar-powered solutions to rural farmers. These low-cost systems are designed to 
be accessible to small farmers who cannot afford traditional fuel-based pumps. The 
use of solar energy not only reduces dependence on non-renewable energy but also 
minimizes environmental pollution. 

3) Affordable Healthcare: The Role of Ayurveda 
Case Study: Ayurvedic Medicine and Herbal Products 
The global demand for herbal products and natural remedies has grown 

significantly, with companies like Patanjali and Himalaya using Ayurvedic principles 
to create affordable, sustainable healthcare solutions. These companies utilize IKS 
in product formulation, offering consumers eco-friendly alternatives to synthetic 
medications, which contribute to environmental sustainability. 

4) Sustainable Architecture: Vernacular Building Techniques 
Case Study: The Auroville Earth Institute 
The Auroville Earth Institute in Tamil Nadu advocates the use of earth-based 

construction techniques. These methods, rooted in ancient Indian architecture, 
focus on sustainable materials like clay and bamboo, offering low-cost housing 
solutions. By combining traditional wisdom with modern technology, these 
buildings are not only affordable but also environmentally friendly, utilizing natural 
insulation to reduce energy consumption. 

 
5. CONCLUSION 

Frugal innovation, when aligned with the principles of Indian Knowledge 
Systems, offers a powerful pathway to sustainable development. In future, frugal 
innovation can serve as a model for both developed and developing nations, 
encouraging more inclusive, sustainable, and scalable innovations across sectors.  
Integrating frugal principles can promote solutions that are environmentally 
friendly, culturally suitable, economically affordable, and socially fair.. India’s future 
development will depend on the ability to integrate modern technologies with 
traditional knowledge to create sustainable, low-cost, scalable solutions. The fusion 
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of frugal innovation and Indian Knowledge Systems holds the potential to not only 
address India’s unique sustainability challenges but also offer a model for the global 
South in their quest for sustainable development. 
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