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ABSTRACT 

Frugal innovation has emerged as a promising approach to addressing the unique challenges and resource 

constraints African communities face. This article presents a comprehensive analysis of the key principles, 

frameworks, and case studies of frugal innovation in Africa, exploring its transformative potential in driving 

inclusive development and sustainable progress. Drawing on extensive research and illustrative examples, the 

article examines the defining characteristics of frugal innovation, such as affordability, functionality, 

sustainability, and adaptability, which distinguish it from traditional innovation models. The article delves into the 

theoretical foundations that underpin frugal innovation, including the Jugaad Innovation framework, the Empathic 

Design approach, the Bottom of the Pyramid (BoP) framework, the Reverse Innovation concept, and the Frugal 

Innovation framework. These conceptual models provide valuable insights into the drivers, manifestations, and 

applications of frugal innovation in Africa. Through a detailed examination of sectoral case studies, the article 

showcases the diverse ways in which frugal innovations are addressing pressing social, economic, and 

environmental challenges in areas such as healthcare, energy, agriculture, water, and sanitation. These case studies 

illustrate the ingenuity, resourcefulness, and community-driven nature of frugal innovation, highlighting its 

potential to create affordable, accessible, and adaptable solutions that empower marginalized populations. The 

article further explores the barriers and enablers of frugal innovation, drawing on the insights of prominent African 

scholars, such as Mvemba Phezo Dizolele and Carlos Lopes. It examines critical issues, including policy and 

regulatory frameworks, financing mechanisms, innovation ecosystem development, and capacity-building efforts. 

It outlines strategies for fostering enabling environments that nurture the growth and scaling of frugal innovations. 

Finally, the article delves into the challenges and approaches to measuring the impact and scaling of frugal 

innovations, emphasizing the need for comprehensive impact metrics, data-driven decision-making, and the 

alignment of frugal innovation initiatives with the United Nations Sustainable Development Goals. By cultivating 

a culture of impact-driven innovation, the article argues, African nations can unlock the full potential of frugal 

innovations to drive inclusive and sustainable development across the continent.  

Keywords: Frugal innovation, Inclusive development, Sustainable development, Africa, Base of the 

Pyramid, Grassroots innovation, Community-Driven Solutions. 
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1. INTRODUCTION  

Frugal innovation has gained significant traction in recent years as a promising approach 

to addressing the unique challenges and resource constraints African communities face 

(Hossain, Park & Shahid, 2023 ; Bhatti & Prabhu, 2019). Characterized by the design of 

affordable, accessible, and adaptable solutions, frugal innovation represents a departure from 

traditional innovation models that often prioritize technological complexity and high-end 

features over practical utility and inclusivity (López-Sánchez & Santos-Vijande, 2022). In the 

African context, where a large portion of the population lives on limited incomes and faces 

significant infrastructural and institutional barriers, frugal innovation has emerged as a critical 

strategy for tackling pressing social, economic, and environmental issues (Shahid, Hossain, 

Shahid & Anwar, 2023; Moleka, 2024a). From low-cost medical devices to off-grid renewable 

energy systems, frugal innovations are increasingly being developed and deployed across the 

African continent, demonstrating the remarkable ingenuity and resourcefulness of local 

entrepreneurs, researchers, and communities. This article delves into the key principles, 

frameworks, and case studies of frugal innovation in Africa, exploring its transformative 

potential (Moleka, 2024b) in driving inclusive development and sustainable progress. By 

examining the diverse manifestations of frugal innovation across sectors, we will gain a deeper 

understanding of how this approach can be leveraged to create innovative solutions that are 

responsive to the needs and constraints of underserved populations.  

2. DEFINING FRUGAL INNOVATION: PRINCIPLES AND CHARACTERISTICS  

Frugal innovation, at its core, is about designing products, services, and business models 

that deliver maximum value to customers while using minimal resources (Sarkar & Mateus, 

2022). This approach is particularly relevant in resource-constrained environments, where 

affordability, accessibility, and adaptability are essential for addressing the needs of the 

underserved (Ezeudu et al., 2022). For George, McGahan, and Prabhu (2012), people and 

communities caught in a cycle of poverty and disenfranchisement are referred to as being at the 

base of the pyramid (BoP). Scholars refer to innovations that create or enhance opportunities to 

improve the wellbeing of those at the BoP as "inclusive innovation" or "innovation for inclusive 

growth" interchangeably. The defining principles and characteristics of frugal innovation 

include (Weyrauch & Herstatt, 2017 ; Velananda, Dissanayake & Wickramasinghe, 2023):  

 Affordability: Frugal innovations are designed to be affordable for low-income and 

marginalized communities, often achieved through the use of low-cost materials, 

streamlined production processes, and innovative business models.  

 Functionality: Rather than focusing on high-end features and technological complexity, 

frugal innovations prioritize the essential functionalities required to meet the specific needs 

of the target users.  

 Sustainability: Frugal innovations are typically designed to be durable, energy-efficient, and 

environmentally friendly, minimizing the burden on natural resources and promoting long-

term sustainability.  

 Adaptability: Frugal innovations are often designed to be flexible and adaptable, allowing 

them to be easily customized or modified to suit the diverse needs and contexts of different 

communities.  
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 Simplicity: Frugal innovations emphasize simplicity in design, operation, and maintenance, 

reducing the barriers to adoption and ensuring that users can easily understand and utilize 

the products or services.  

 Grassroots innovation: Frugal innovations often emerge from the ingenuity and problem-

solving abilities of local communities, leveraging indigenous knowledge and resources to 

address pressing challenges.  

 Collaborative approaches: The development of frugal innovations frequently involves the 

collaboration of diverse stakeholders, including entrepreneurs, researchers, civil society 

organizations, and end-users, fostering inclusive innovation ecosystems.  

Figure 1. Frugal innovation principles and characteristics (Moleka, 2024) 

 
These principles and characteristics of frugal innovation distinguish it from traditional 

innovation models that often focus on technological sophistication and high-end features 

targeted at affluent markets.  

By prioritizing affordability, functionality, and adaptability, frugal innovation has the 

potential to unlock new pathways for inclusive and sustainable development in Africa.  

3. THEORETICAL FRAMEWORKS AND CONCEPTUAL MODELS  

The rise of frugal innovation has attracted significant scholarly attention, leading to the 

development of various theoretical frameworks and conceptual models that help illuminate its 

unique attributes and inform its practical application.  

 The Jugaad Innovation Framework Jugaad, a Hindi term meaning "an innovative fix" or "a 

flexible workaround," has become a widely recognized concept within the frugal innovation 

discourse. The Jugaad Innovation framework, developed by Radjou, Prabhu, and Ahuja 

(2012), highlights the resourcefulness and improvisational abilities of individuals and 

communities in resource-constrained environments to create innovative solutions. The 

framework emphasizes six key principles of Jugaad innovation:  
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(1) Seek opportunity in adversity,  

(2) Do more with less,  

(3) Think and act flexibly, 

 (4) Keep it simple,  

(5) Include the margin,  

(6) Follow your heart.  

 The Empathic Design Approach : The empathic design approach, proposed by Mattelmäki, 

Vaajakallio, and Koskinen (2014), emphasizes the importance of deeply understanding the 

needs, experiences, and contexts of end-users in the innovation process. This approach is 

particularly relevant to frugal innovation, as it encourages designers and innovators to 

immerse themselves in the daily lives of the target communities, empathize with their 

challenges, and co-create solutions that are tailored to their specific requirements.  

 The Bottom of the Pyramid (BoP) Framework : The Bottom of the Pyramid (BoP) 

framework, developed by Prahalad and Hart (2002), highlights the vast economic and social 

potential of the world's poorest populations, often referred to as the "base of the economic 

pyramid." This framework has been instrumental in driving the development of frugal 

innovations, as it encourages businesses and organizations to design products and services 

that cater to the needs and constraints of low-income communities, creating new avenues 

for inclusive growth and development.  

 The Reverse Innovation Concept : The reverse innovation concept, introduced by 

Govindarajan and Trimble (2012), challenges the traditional assumption that innovations 

must flow from developed to developing countries. Instead, it posits that innovations that 

are first developed and adopted in resource-constrained markets, such as those in Africa, 

can be "reverse-engineered" and adapted for use in more affluent markets, creating a two-

way flow of knowledge and solutions.  

 The Frugal Innovation Framework : Building on these theoretical foundations, scholars 

have developed more specific frameworks for understanding and implementing frugal 

innovation. For instance, Zeschky, Winterhalter, and Gassmann (2014) proposed a frugal 

innovation framework that identifies three distinct types of frugal innovations: 

 Cost innovations,  

 Good-Enough innovations,  

 Resource-Constrained innovations.  

This framework helps innovators and policymakers navigate the diverse manifestations of 

frugal innovation and tailor their approaches accordingly.  

These theoretical frameworks and conceptual models provide valuable insights into the 

underlying principles, drivers, and applications of frugal innovation, informing the 

development of innovative solutions that are responsive to the unique challenges and 

constraints faced by African communities.  

4. FRUGAL INNOVATION IN ACTION: SECTORAL CASE STUDIES  

Frugal innovation has found widespread application across various sectors in Africa, 

addressing a wide range of social, economic, and environmental challenges. By examining a 

diverse set of case studies, we can gain a deeper understanding of the transformative potential 

of this approach and the factors that contribute to its success.  
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Healthcare and Medical Devices : The healthcare sector has been a prime area for the 

development of frugal innovations in Africa, as the continent grapples with limited access to 

affordable and high-quality medical services and equipment. Frugal innovations in healthcare 

have addressed a range of challenges, including the development of low-cost diagnostic 

devices, telemedicine platforms, community health worker programs, and innovative financing 

mechanisms for healthcare access.  

Case Study 1: The Jaipur Foot, a low-cost prosthetic leg developed by the Bhagwan Mahaveer 

Viklang Sahayata Samiti (BMVSS) in India, has been widely adopted in several African 

countries, including Ethiopia, Kenya, Tanzania and Malawi. The Jaipur Foot is designed to be 

durable, comfortable, and easy to use, costing a fraction of the price of traditional prosthetic 

limbs (Blessing, 2014).  

Case Study 2: Cardiopad, a tablet-based electrocardiogram (ECG) device developed by Arthur 

Zang in Cameroon, is a prime example of frugal innovation in the healthcare sector. Designed 

to be portable, easy to use, and affordable, the Cardiopad allows healthcare workers to remotely 

diagnose and monitor heart conditions in rural areas, overcoming the challenges of limited 

infrastructure and access to specialized medical equipment (Noubiap, Kamtchum-Tatuene, 

Nganou-Gnindjio & Jingi, 2017).  

Energy and Off-Grid Solutions : The energy sector in Africa has witnessed a surge of 

frugal innovations aimed at expanding access to reliable, affordable, and sustainable electricity, 

particularly in rural and underserved areas.  

Case Study 3: M-Kopa Solar, a Kenyan-based company, has pioneered a pay-as-you-go solar 

home system that provides affordable, off-grid electricity to low-income households. By 

leveraging mobile money technology and a modular, scalable design, M-Kopa Solar has been 

able to reach millions of Africans who previously had limited access to modern energy services 

(Kopnina & Poldner, 2021).  

Case Study 4: Orb Energy, an Indian solar energy company, has adapted its business model 

and product offerings to serve the unique needs of African customers. Orb Energy's frugal solar 

home systems, coupled with financing options and after-sales support, have made solar power 

accessible and affordable for low-income households in countries like Kenya and Nigeria 

(Heinemann, 2022).  

Agriculture and Food Security : Frugal innovations in the agriculture and food security 

domains have the potential to revolutionize the lives of smallholder farmers and address issues 

of food scarcity and malnutrition across the African continent.  

Case Study 5: Hello Tractor, a Nigerian social enterprise, has developed a "smart tractor" 

platform that connects smallholder farmers with tractor owners, enabling access to affordable 

mechanization services. By leveraging digital technologies and a pay-per-use model, Hello 

Tractor has made tractor services more accessible and affordable for resource-constrained 

farmers (Getnet, Nazare, Tadesse, Matangi, Misiko & Woodhead, 2020).  

Case Study 6: Kheyti, an Indian startup, has created a low-cost, modular greenhouse solution 

called the "Greenhouse-in-a-Box" to help smallholder farmers in India and Africa improve their 

crop yields and resilience to climate change. The frugal design of the Kheyti greenhouse, which 

uses locally sourced materials and simple construction techniques, has made it an attractive 

option for resource-poor farmers (Sawhney, 2017).  
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Water and Sanitation : Frugal innovations in the water and sanitation sector have played 

a crucial role in improving access to clean water and basic sanitation services, particularly in 

underserved communities. 

Case Study 7: The Peepoo Bag : developed by the Swedish company Peepoople, is a personal, 

single-use, self-sanitizing toilet that provides a safe and affordable sanitation solution for people 

living in informal settlements and areas with limited access to sewage infrastructure (Ba, 2015).  

Case Study 8: The Hippo Roller, a water-carrying device designed by a South African social 

enterprise, allows users to transport larger volumes of water with less physical effort, addressing 

the challenge of water scarcity and the burden of water collection, particularly for women and 

children (Balthrop, 2012).  

These case studies illustrate the diverse ways in which frugal innovations are addressing 

pressing challenges and empowering marginalized communities across Africa. By prioritizing 

affordability, functionality, and adaptability, these solutions are creating new pathways for 

inclusive development and sustainable progress.  

5. BARRIERS AND ENABLERS OF FRUGAL INNOVATION  

While frugal innovation has demonstrated remarkable potential in addressing the needs 

of African communities, it also faces a range of challenges and barriers that can hinder its 

widespread adoption and impact. Understanding these barriers and the corresponding enabling 

factors is crucial for creating environments that foster the development and scaling of frugal 

innovations.  

1. Barriers to Frugal Innovation (Johansson, 2020 ; Dwivedi, Kshetri, Hughes, Slade, Jeyaraj, 

Kar... & Wright, 2023) :  

- Weak innovation ecosystems: The lack of robust innovation ecosystems, including 

incubators, accelerators, and collaborative platforms, can hinder the growth and scaling of 

frugal innovations :  

- Cultural biases and perceptions: In some African contexts, there may be cultural biases and 

perceptions that favor high-tech, sophisticated solutions over frugal alternatives. 

- Limited market awareness and demand: Potential end-users, particularly in underserved 

communities, may not be aware of the availability or benefits of frugal innovations.  

- Scaling and replicability challenges: Scaling and replicating frugal innovations across 

different contexts and communities can be complex, as solutions may need to be adapted 

to local needs, resources, and infrastructure.  

2. Enablers of Frugal Innovation (Zamiri & Esmaeili, 2024 ; Neto, Figueiredo, Gabriel & 

Valente, 2024) :   

- Supportive policy and regulatory frameworks: Governments can play a pivotal role in 

enabling frugal innovation by implementing policies and regulations that incentivize the 

development, procurement, and adoption of frugal solutions.  

- Access to diverse financing mechanisms: Innovative financing mechanisms, such as impact 

investment funds, crowdfunding platforms, and blended finance models, can provide 

much-needed capital for frugal innovators.  

- Collaborative innovation ecosystems: Strengthening innovation ecosystems through the 

establishment of incubators, accelerators, and collaborative platforms can provide frugal 

innovators with the necessary support, resources, and networking opportunities.  
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- Capacity building and skills development: Investing in education, training, and skills 

development programs can empower local communities to engage in frugal innovation 

processes, nurturing a culture of grassroots problem-solving and entrepreneurship.  -

Community engagement and co-creation: Actively engaging with local communities, 

understanding their needs and constraints, and co-creating solutions through participatory 

design approaches can enhance the relevance, acceptance, and sustainability of frugal 

innovations.  

- Knowledge sharing and dissemination: Facilitating the sharing of knowledge, best 

practices, and lessons learned across different frugal innovation initiatives can accelerate 

the scaling and replication of successful solutions.  

By addressing the barriers and leveraging the enabling factors, policymakers, innovation 

ecosystem actors, and frugal innovators can work together to create an environment that 

nurtures and sustains the development of affordable, accessible, and adaptable solutions for 

underserved communities in Africa.  

6. MEASURING THE IMPACT AND SCALING OF FRUGAL INNOVATION  

Assessing the impact and scaling of frugal innovations is crucial for understanding their 

transformative potential, informing policymaking, and attracting the necessary resources and 

support for their wider dissemination. However, measuring the impact of frugal innovations 

can be inherently complex due to their diverse nature, decentralized implementation, and 

context-specific design.  

a. Defining Meaningful Impact Metrics : Traditional innovation metrics, such as patent counts, 

R&D expenditure, and commercialization revenues, often fail to capture the unique attributes 

and socioeconomic implications of frugal innovations. Policymakers, researchers, and 

practitioners must work collaboratively to develop a more comprehensive set of impact 

indicators that consider factors such as affordability, accessibility, environmental sustainability, 

job creation, and community empowerment (Rossetto, Borini, Bernardes & Frankwick, 2023).  

b. Approaches to Impact Measurement : A multidimensional approach to impact assessment is 

necessary to fully evaluate the effectiveness of frugal innovations. This can involve a 

combination of quantitative and qualitative methods, including user-centric impact 

assessments, outcome-based evaluations, environmental impact analyses, scalability and 

replicability studies, and participatory impact monitoring (Park, Rosca & Agarwal, 2022).  

c. Leveraging Data and Digital Technologies : The increased availability of digital data and 

analytical tools can enhance the impact measurement of frugal innovations. Real-time usage 

data, sensor-based monitoring, and mobile-enabled feedback mechanisms can provide valuable 

insights into the performance and adoption of frugal solutions, informing continuous 

improvement and scaling efforts (Ahuja & Chan, 2016 ; Iyawa, Ondiek & Osakwe, 2020). 

d. Alignment with Sustainable Development Goals : Frugal innovations should be evaluated not 

only for their direct impact on target communities but also for their contribution to the broader 

sustainable development agenda. Aligning the impact measurement of frugal innovations with 

the United Nations Sustainable Development Goals (SDGs) can help demonstrate their 

relevance and value in driving inclusive and sustainable progress across Africa. 

e. Strategies for Scaling Frugal Innovations : Scaling the impact of frugal innovations is crucial 

for realizing their transformative potential. Effective scaling strategies may include: - 
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Developing collaborative partnerships and networks to facilitate knowledge sharing and 

replication across different contexts (Fischer, Guerrero, Guimón & Schaeffer, 2021). 

Figure 2. Measuring and scaling frugal innovation (Moleka, 2024) 

 

 

 

- Leveraging digital platforms and technologies to enhance the reach and accessibility of 

frugal solutions.  

- Engaging with policymakers and regulators to create enabling environments that support 

the scaling and adoption of frugal innovations.  

- Fostering community ownership and engagement to ensure the long-term sustainability and 

adaptability of scaled solutions.  

- Exploring innovative financing mechanisms, such as impact investment and development 

assistance, to mobilize resources for scaling.  

By adopting a holistic approach to impact measurement and scaling, the full potential of 

frugal innovations can be unlocked, driving inclusive and sustainable development across the 

African continent.  

7. CONCLUSION  

Frugal innovation has emerged as a promising approach to addressing the unique 

challenges and resource constraints African communities face. By prioritizing affordability, 

functionality, sustainability, and adaptability, frugal innovations have the potential to create 

transformative, context-appropriate solutions that empower marginalized populations and drive 

inclusive development. Through the examination of diverse sectoral case studies, this article 

has showcased the remarkable ingenuity and resourcefulness of African entrepreneurs, 

researchers, and communities in developing innovative solutions that cater to the specific needs 

of underserved communities. From affordable medical devices and off-grid energy systems to 

innovative agricultural technologies and water access solutions, frugal innovations are creating 
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new pathways for sustainable progress. However, the proliferation and scaling of frugal 

innovations face several barriers, including weak innovation ecosystems, cultural biases, and 

limited market awareness. Addressing these challenges and fostering enabling environments 

require a multifaceted approach that includes supportive policies, diverse financing 

mechanisms, collaborative innovation ecosystems, capacity-building initiatives, and 

community engagement. Measuring the impact and scaling of frugal innovations is a complex 

endeavor that demands the development of comprehensive impact metrics, the leveraging of 

data and digital technologies, and the alignment of these initiatives with the United Nations 

Sustainable Development Goals. By embracing a holistic and data-driven approach to impact 

assessment and scaling, the transformative potential of frugal innovations can be fully unlocked, 

driving inclusive and sustainable development across the African continent. As African nations 

continue to grapple with complex socioeconomic and environmental challenges, the power of 

frugal innovation to create affordable, accessible, and adaptable solutions holds immense 

promise. By nurturing a culture of grassroots problem-solving and empowering marginalized 

communities as active agents of change, Africa can harness the transformative potential of 

frugal innovation to build a more equitable, resilient, and sustainable future for all. 
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