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ABSTRACT   

  

This research aims to understand the frugal new product development processes in small and medium 

enterprises operating in Pakistan, mainly from the product development managers' perspective. This 

study is exploratory and provides new knowledge about frugal Innovation, including the inclusion 

criteria to identify frugal products and the frugal product development process. Frugal innovations 

have been proposed as a potential approach for serving resource-constrained consumers in emerging 

and developing markets as well as in the low-growth markets in the Western countries due to their 

focus on affordability, good (enough) quality, and no extra features. Extant literature, both conceptual 

and empirical, has paid little attention to the needs of people and their provisions in emerging 

economies.  As a result, how SMEs develop frugal products in emerging markets has not been 

explored. This research investigated the NPD processes adopted by SMEs when developing frugal 

products. It also identified the key factors in frugal NPD success and how they are incorporated into 

the relevant processes. Finally, this research provided insights into how SMEs utilise frugal NPD to 

create affordable and sufficiently useful products for the local population. This aspect, investigated 

for the first time in this research, thus positions the frugal Innovation within the more developed NPD 

literature. This thesis also contributes to the literature on frugal Innovation by exploring the 

phenomenon in an unexplored context, i.e., Pakistani SMEs.   

The thesis is divided into two phases. Phase one presents the identification and confirmation of 

inclusion criteria for frugal innovation. Deploying a  Delphi study, it finalises a set of criteria to identify 

frugal products and differentiate its products that emerge from other similar innovation processes. 

This is also one of the thesis's key contributions to address a lack of well-defined and operationalisable 

inclusion criteria to identify frugal products. That this is the first attempt to use Delphi Technique that 

has not been used before either in NPD research or research on frugal Innovation meant that it made 

a methodological contribution. The findings from phase one helped with the second phase of research. 

Phase two adopted a case study approach involving seven SMEs operating in Pakistan. This cross-

section of firms provided a broad snapshot of players that have developed frugal products. Within 

each of the case firms, specific NPD projects were examined. Data was gathered using qualitative 

interviews and drawing upon various additional evidence, thus achieving data triangulation. Findings 

from this study provided insights into the factors affecting the type of product development pursued 

by different SMEs.  
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These research findings develop insights into significant practical value to SMEs worldwide, 

particularly those in emerging countries. It is expected that millions of SMEs in emerging markets could 

potentially benefit from these.   

Several recommendations are made based on the research findings. The research into frugal 

Innovation is still in its infancy, and this is the first study of frugal NPD. It was not possible to compare 

the research findings with those of other studies in a meaningful way, especially on NPD.   
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1  
  

Chapter 1  

1.1 Rational and importance of research 
  

The world population has increased from 3 billion to 7.7 billion persons in the last six decades and is 

expected to reach 10 billion by 2060 (Table: 1.1). A significant part of this increase will come from 

emerging countries. The emerging markets are home to about 85% of the world's population and will 

remain so even by 2060 (see Table 1.2). McKinsey forecasts that by 2025, consumption in emerging 

markets will be worth US$ 30 trillion, representing about half of the total global consumption (Atsmon, 

Child & Dobbs, 2012), and they will contribute to up to 36% of global gross domestic product  (GDP). 

China and India are two of the largest emerging countries, giving $32.6 trillion worth of economic 

output. Furthermore, they make 40% of the world population together, including the labour force.   

  

In emerging markets, an average person has a considerably lower income ($5/day) than the person 

living in a developed country ($5/ hour) (World Bank, 2019). The poor in the emerging countries, 

therefore, is considerably under-provided. Furthermore, the middle class in these markets is rapidly 

increasing, leading to a fast increase in national consumption. It is not so that people in emerging 

markets do not wish to have or need innovative products. Who does not need products that satisfy 

their needs better? However, given their economic circumstances, people in these countries need a 

specific kind of Innovation to satisfy their needs at a low price. Given the market expansion in emerging 

countries and their slow growth in developed nations, multinational companies (MNCs) have been 

actively seeking opportunities in these economies. However, as MNCs' products are developed, 

keeping in mind consumers in the affluent countries, they do not meet consumers' specific needs in 

the emerging economies (Vyas, 2005). This has created an opportunity for businesses in emerging 

markets to create innovative products that meet customers' needs in their countries who are looking 

for quality products with low purchasing and maintenance costs.  

  

The larger issue also is that the world, on the one hand, must meet the needs of 7 billion consumers 

(growing to 9 billion by 2050), including unmet basic needs in areas such as food, energy, clean water, 

adequate housing and healthcare in emerging countries and on the other hand, it must achieve this 

growth without exploiting the limited natural resources available and causing environmental damage.  
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Table 1.1 World population (wordometer, 2019)  
  World Population Forecast (2020- 2060) 

Year  Population Yearly Change %  Yearly Change 

     

 2020 7,794,798,739 1.10% 83,000,320 

 2025 8,184,437,460 0.98% 77,927,744 

 2030 8,548,487,400 0.87% 72,809,988 

 2035 8,887,524,213 0.78% 67,807,363 

 2040 9,198,847,240 0.69% 62,264,605 

 2045 9,481,803,274 0.61% 56,591,207 

 2050 9,735,033,990 0.53% 50,646,143 

 2055 9958094074 0.0043 42191856 

 2060 10151448761 0.0036 36429112 

  

  

Table 1.2 Most populous countries in the world ( wordometer, 2019)  

  

 
 
 

 
 
 

 

Most Populous Countries in the World (2019) 

 Country Population Yearly Change World Share 

     

1 China 1,433,783,686 0.43% 18.60% 

2 India 1,366,417,754 1.02% 17.70% 

3 United States 329,064,917 0.60% 4.30% 

4 Indonesia 270,625,568 1.10% 3.50% 

5 Pakistan 216,565,318 2.04% 2.80% 
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1.2 Context of Research 
 

Pakistan is an emerging country (IMF, 2020). Emerging markets have a lower-to-middle per capita 

income (PCI), lower than developed countries like the UK, Australia, or U. S. A. For example, the PCI of 

Pakistan in 2019 was around USD 1388 (IMF, 2019), placing it at a very low position at 151 amongst 

190 countries. Pakistan produces only 9.78% of Asia's GDP. However, because emerging markets such 

as Pakistan strive to become more industrialised quickly, they often have higher growth per year than 

the most developed countries. The is also so because the countries with low current PCI are likely to 

have a faster rise in their future PCI growth (Vyas & Vyas, 2019). The emerging markets are known as 

the fastest-growing customer segments globally (Drummond, 2012).   

  

As Pakistan's income per capita of $1388 (IMF, 2019) translates to about $115.66 per month, this 

reflects the poor quality of life and high poverty levels, low per capita consumption expenditure, 

insufficient nutritional food consumption, and an unhealthy life (Dominguez, 2016).   

  

Emerging countries are distinguished from developed countries by their weak institutions, which 

exaggerate the many challenges that people in these countries face, which directly affects the firms 

operating in these countries. Apart from its weak institutions, Pakistan has a   weak infrastructure, an 

unmaintained healthcare system, internal security challenges, water shortages, scarcity of productive 

resources, and institution voids (IV's). The institutional instability, including political instability, poses 

overwhelming challenges to them and their businesses and results in institutional weaknesses and 

voids (Khanna & Palepu, 1997) in emerging countries.  

  

These IV's have led to poor quality of life, poverty, low level of education, low life expectancy,  and 

poor living conditions and a high population growth rate. These significantly compromise the country's 

quality of life (Ihsan & Aziz, 2019) and make people unable to meet the most basic life needs. This 

creates a need for firms to turn towards resource-constrained innovations and develop goods and 

services that are low cost and still fulfil people's need for life necessities and improve their quality.   

  

These IV's have consistently been viewed as a challenging problem for organisations. The extant 

literature on business studies has focused on these weaknesses (Puffer, McCarthy, & Boisot, 2010). 

Though the IV's offer many challenges to these markets, they, at the same time, offer significant 

opportunities for the businesses. However, there is limited research on how these IV's can create 
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opportunities for businesses in the emerging markets and globally (Doh, Rodrigues, Saka-Helmhout & 

Makhija, 2017). Besides the limited research done on how emerging economies can be the source of 

growth, such research is largely MNCs focused. It is well-known that small and medium enterprises 

(SMEs) can identify customers' needs more rapidly than MNCs. They do identify different 

environmental factors and understand different environmental challenges and turn them into 

opportunities.   

  

Due to their proximity to their customers, SMEs are acknowledged worldwide as the drivers of 

focussed socio-economic development (Osano, 2019; Mbuyisa & Leonard, 2017; Zafar & Mustafa, 

2017) and are considered the backbone of any economy (Yoshino & Taghizadeh-Hesary, 2018; Ineci, 

2017). In Pakistan, SMEs are viewed as an engine for economic growth (Ali, 2013) and for identifying 

and satisfying local needs. More than 85% of the manufacturing companies in Pakistan can be 

classified as SMEs, contributing up to 40 % of its GDP (Zafar & Mustafa, 2017). Pakistan's economy 

faces many challenges like energy shortages, excessive rains and consequent floods, poor law and 

order, which affect its growth. Due to their ability to work on a small scale, locally and with little 

resources, SMEs can help overcome the challenges by reducing poverty in Pakistan through innovative 

value creation. Past studies have shown that SMEs in emerging economies such as India, Russia, China, 

Indonesia, Turkey and Brazil have shown remarkable resilience during and after the recent economic 

crisis, created jobs, and contributed to growth    (Karadağ, 2016). SME's have more efficient resource 

allocation than larger companies and can create more systematic production systems due to their 

dynamism and agility (Alexander, Antony & Rodgers, 2019). They are also less vulnerable during 

economic turmoil (Bezabih, Chambwera, & Stage, 2011.).  

  

1.3 Limitations of previous relevant literature 

  

Extant literature, both conceptual and empirical, has paid little attention to the needs of people and 

their provisions in emerging economies. The business and management literature also lacks 

theoretical frameworks within which emerging economies' innovation trends can be identified and 

interpreted (Govindarajan & Ramamurti, 2011). It is acknowledged that small firms better meet the 

requirements of low-price market segments than MNCs. However, how SMEs develop frugal products 

in emerging markets has not been explored. Frugal innovations are the products or services which are 

affordable with good (enough) quality and no extra features, developed for resource-constrained 
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consumers in emerging and developing markets as well as in the low-growth struck Western markets 

(Agarwal and Brem, 2012, Rao, 2013, Zeschky et al., 2011, Zeschky et al., 2014).  

To address this gap, this research investigated the NPD processes adopted by SMEs when developing 

frugal products. This research also identifies the key factors in frugal NPD success and incorporates 

them into the relevant processes. Finally, this research provides insights into how SMEs utilise frugal 

NPD to create affordable, sufficiently capable products for the local population.  

  

 

1.4 Research Aim 

This research is aimed at analysing the new product development (NPD) processes through frugal 

innovation in an emerging market, Pakistan.   

1.4.1 Research objectives   

1. To explore the NPD processes for frugal product innovation in SMEs  

2. To understand the challenges, SMEs face in developing frugal products and how they 

overcome such challenges   

1.4.2 Research questions  

1. How do Pakistani SMEs utilise frugal NPD?  

2. What are the unique characteristics and associated challenges of the NPD process for frugal 

product innovation in Pakistani SMEs?  

  

1.5 Overview of Research Approach 

The purpose of this thesis is twofold. Firstly, to understand how to identify a frugal product by finding 

out the inclusion criteria; and examine the NPD process for frugal Innovation and unique 

characteristics of NPD.   

To address the research questions, the study was divided into two phases. Phase one presents the 

identification and confirmation of inclusion criteria for frugal innovation. This study provided criteria 

to identify product frugal and helped in differentiation with other similar innovation types based on 

Delphi analysis data. These findings helped with the second phase of research.  

Phase two adopted a case study approach involving seven Pakistani SMEs. This cross-section of firms 

provided an overview of SMEs that have developed frugal products, specifically NPD processes, were 

examined. Data was gathered using qualitative interviews and drawing upon various additional 
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evidence, thus achieving data triangulation. Interviews were conducted with decision-makers, acting 

as key informants, involved in the development projects. Findings from this study provided insights 

into the factors affecting the type of product development pursued by different  SMEs.   

Data gathered during Parts One, and Two of this study provided findings to validate the framework 

and the propositions that underpin it.  

1.6 Principal Findings  

This research explains the frugal new product development in SMEs in an emerging market, i.e., 

Pakistan. It develops through a Delphi study, a set of inclusion criteria to identify frugal products and 

7 case studies illustrate the frugal product development in detail.   

Firstly, this research contributes to frugal innovation inclusion criteria. This research has unfolded an 

inclusion criterion to identify products frugal which was a gap in the literature. This will further help 

other researchers as a starting point when conducting research. Secondly, this research has 

contributed to the theory of NPD and frugal innovation. This research has explored and examined the 

NPD process for frugal Innovation along with their unique characteristics. 

1.7 Implications 

1.7.1 Contribution to Theory 

Firstly, this research contributes to frugal innovation inclusion criteria. This research has unfolded an 

inclusion criterion to identify products frugal which was a gap in the literature. This will further help 

other researchers as a starting point when conducting research. Secondly, this research has 

contributed to the theory of NPD and frugal innovation. This research has explored and examined the 

NPD process for frugal Innovation along with their unique characteristics. 

1.7.2 Contribution to Practice: 

The study has implications and associated recommendations for the SMEs as well as policymakers in 

Pakistan and other emerging countries. The demand for affordable and sustainable products has been 

growing globally. Emerging countries, such as Pakistan, can greatly benefit from this trend by 

supporting frugal innovation in businesses. Policymakers should focus on the value of frugal innovation 

both for their SMEs as suppliers and relatively less well-off citizens as consumers. They can create and 

enhance policy and support mechanisms through which SMEs in the country create sustainable 

customer value through frugal innovation. At the same time, they should also put in place, policy and 

support mechanisms that would discourage companies to make products with extra frills by getting 

influenced by the unhelpful trends in the western world, that involve adding extra features, and 
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creating wasteful and extravagant innovation models. Policymakers should focus on supporting the 

development of products that deliver more value from less effort than more from more.  

In addition, a focus on frugal innovation should become a must for policymakers in emerging markets 

worldwide to encourage a focus on cost-cutting and redressing climate change and environmental 

crises. This study provides the wherewithal to policymakers in supporting SMEs in developing products 

that deliver "more with less". It is widely recognised that innovation is a necessity for the survival of 

businesses. At the same time, due to their historical over-exploitation, resources are getting scarce. 

Frugal Innovation provides a breakthrough approach to continue innovation and also in solving 

challenges of the global economy and helps to empower citizens and to creatively produce more by 

using scarce resources effectively. The aim is to meet customers' demands by developing frugal 

products by focussing on simplicity and agility. In addition, this study is generic and not industry 

focused hence this gives policymakers an advantage for supporting businesses with appropriate 

policies across sectors in doing more with less. 

Health care is one of the sectors globally that needs to meet patients' demands by using scarce 

resources and doing more with less. However, the healthcare systems in emerging countries struggle 

to meet the needs of the patients. The same applies to  Pakistan which ranks low on all indicators of 

public health.  Further, the country is struggling to provide clean drinking water to its people. This is 

affecting the physical and mental health of people, particularly the poor. Examples from different 

countries show that effective and efficient management of water and power has helped the people 

significantly improve access to health services. For instance, Tata Swach (Water) which is also known 

as the world’s cheapest purifier in 2009 was developed by TATA chemicals, a water purification device 

that helps to provide clear water by removing bacteria and viruses and converting water to drinkable 

water. The best part of this innovation is, it runs without electricity as electricity shortage is one of the 

issues in India and it is for household use. The design can filter 1500 to 3000 litres (Levänen et al., 

2016). The introduction of similar frugal products will help healthcare policymakers in Pakistan 

improve the quality of life of its citizen by developing better and cheaper solutions at the rapid pace 

that is essential to controlling the spread of various diseases, including challenges like COVID-19. 

During this current pandemic, frugal innovation played a massive role in many countries like India and 

Italy. The rapid spread of COVID-19 led to a shortage of personal protective equipment (PPE), which 

led countries around the globe to turn towards frugal innovation solutions. For instance, the study 

conducted by Corsini, Dammicco and Moultrie, (2021) shows the use of digital fabrication to tackle 

COVID-19 by producing low-cost PPE without compromising on the quality and meeting the 

exceptional demand. Similarly, Vesci, Feola, Parente and Radjou (2021) showed how frugal innovation 

and open innovation principles can be linked alongside the agile mindset of makers in providing 
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inexpensive and effective solutions during times of crisis and how firms should be prepared for similar 

future challenges. This study will help policymakers in Pakistan in supporting its SMEs in designing 

affordable services and delivering better care at a lower cost by leveraging a frugal innovation 

approach. 

Governments are cutting spending for many public services around the world since the global financial 

crisis. In public sectors, things are done inefficiently and require too much manual paperwork by using 

more resources. Using a frugal approach  they can work effectively and efficiently. Efforts to encourage 

frugal innovation will succeed if policymakers can change the mindsets of technology developers. This 

study can also help service sectors in thinking out of the box and developing cost-effective services for 

production and delivery. The study also suggests that if the policymakers make available data on frugal 

innovation practices appropriate for public service organisations these practices can be disseminated 

to a larger group of stakeholders.  

Furthermore, the Frugal Innovation concept helps develop cost-effective products and services with 

high quality for both small and large companies. The study highlights the significant contribution that 

SMEs make in serving the disadvantaged groups in Pakistan through these products. At the same time, 

it identifies several constraints that SMEs face while developing frugal products. The study shows how 

the government can redress these constraints, and in the process, help them serve more people even 

better and improve their lives considerably. For instance, the research has recommendations to 

address the country's severe energy crisis. Pakistan needs around 22,000- megawatt power every day. 

However, the daily output is only 15,886 megawatts signifying a daily shortage of more than 6,000 

megawatts. The deficiency of power affects both the nation's development prospects and millions of 

people's daily lives. The government of Pakistan and other stakeholders can help its frugal product 

developers by improving the infrastructure in the country and facilitating further investments in their 

enterprises. 

1.10 Structure of the Thesis  

This thesis consists of eight chapters, including this introductory chapter.  

Chapter one presented an overview of the rationale for and highlighted the importance of the 

research. The research context and question are presented by an overview of the literature's 

limitations with a theoretical background.  

Chapter two reviews the literature of the research context of the study: in particular, Innovation, 

Innovation in emerging countries, types of Innovation and Frugal Innovation. It further begins with a 

brief review of the literature on models of NPD. It then examines NPD models' limitations and 
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importance in greater detail and importance of NPD in Innovation and SMEs. The final section focuses 

on SMEs in emerging markets.  

Chapter three describes the methodology. The chapter provides the main considerations in its design, 

including choosing a two-phase approach for the research, selecting the Delphi technique, and a case 

study method for phase two of the research. The chapter also explains the rationale for the data 

collection methods and analysis, followed by the data analysis approach is justified, and ethical 

consideration is outlined.  

Chapter four presents phase one of the research findings and includes the results of 7 key informants 

across the industry who are classified as experts of frugal. This chapter also included data analysis of 

Delphi exploring the criteria to identify product frugal. From these findings, the inclusion criteria were 

identified, which helped in phase 2 of the research.  

Chapter five presents phase two findings, in the form of seven company case studies in SMEs from 

across the industry in Pakistan, each as a holistic case.  

Chapter six presents a cross-case analysis of the findings presented in Chapter Five. It aims to draw 

together, compare, and integrate the companies' findings in phase two of the research. The chapter 

concluded by discussing the development of the NPD model for frugal product innovation.  

Chapter seven details the discussion on the data collected in chapters four and five.  

Chapter eight details the conclusions, contributions to literature and implications for further research 

within NPD for frugal Innovation. The conclusions are also discussed and evaluated concerning the 

original research objectives.  
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Chapter: 2 Literature Review   

 2  Innovation 

 

Innovation is considered to be the primary driving force of the success and progress of any business.  

Scholars have studied and defined Innovation from the perspectives of different disciplines such as 

economics (Schneider, 2017; Love & Roper, 2004; Schumpeter, 1934), business and management (Tidd 

& Bessant, 2018), engineering (Box & Woodall, 2012; Nambisan, Wright & Feldman, 2019), science 

(Seil, Ayeni & Hirschmann, 2018) and entrepreneurship (Drucker, 2014) (See table 2.1, for definitions. 

Hence, though there is some overlap between the various definitions of Innovation, there is still no 

scholarly consensus (Gopalakrishnan & Damanpour, 1997, Castro, López-Sáez, DelgadoVerde, 

Quintane, Casselman, Reiche, & Nylund, 2011).   

Table: 2.1 Innovation Definitions   

Innovation Definition   
Schumpeter (1920)  According to Schumpeter, product, service, or a process can be classified as an innovation for a 

business when they develop or design their new or improved versions (Schumpeter, 1920)  
Thompson (1965)  Thompson (1965), in his seminal work, explains Innovation as a generation of a new idea and 

the creation of a new product or process  
Urabe (1988)  Innovation is implementing a new or improved product (good or service), process, a new 

marketing method.  
Damanpour (1992)  
Gloet  &  Terziovski  
(2004)   
Afuah (2003)   

 Innovation is described as the adoption of an idea or behaviour, whether a system, policy, 
program, device, process, product or service, which is new to the adopting company  

Harkema (2003)  Ebner 
(2003)   

Innovation as an idea or behaviour that is new to the organisation disrupts the previously 
established system.  

Plessis (2007)   
Giesen, Berman, Bell & 
Blitz, (2007)  

Innovation can be creating new knowledge and ideas to help businesses in achieving new goals, 
including improving systems and processes  

Baregheh,   
Rowley & Sambrook,  
(2009),  
Tidd  and  Bessant  
(2014)   

Baregheh, Rowley & Sambrook, (2009) classified Innovation as the process where ideas are 
transformed into new or improved products, services or processes by companies  

  

Schumpeter provided the earliest definition of Innovation in the late 1920s. Although Schumpeter's 

(1961) comprehensive definition of Innovation was developed many years ago, it is still accepted. He 

also emphasised that one can call a product, service or process an innovation if it opens up new 

markets or uses different supply sources or competes differently in the market. Innovation can be 

defined as "the transformation of an idea into a new or improved saleable product or operational 

process in industry and commerce or a new approach to a social service" OECD (, 1981). Some scholars 
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(Williamson, 2010; Van du Ven, 1986) emphasise the degree of newness and only classify outcome as 

Innovation if the idea is new to the target market.  

Furthermore, the literature has argued that the function of Innovation is to introduce novelty into the 

economic sphere, and it is crucial for long-term economic growth (Fagerberg, 2017). However, things 

are always done differently, and it is impossible to do things identically to others; hence any change 

can be classified as an innovation (Hansen & Wakonen, 1997). The broad consensus is that Innovations 

are improvements in technology and better methods or ways of doing things, or the application of 

new ideas to firms, regardless of whether the new ideas are embodied in products, processes or 

services (Pearce, Albritton, Grant,  Steed & Zelenika, 2012).    

Hence a common feature of Innovation is that it must have been implemented. When implemented 

on the market and used in its operations, it is a new or improved product, processes, marketing 

methods, or organisational methods.  

2.1 Classification of Innovation  

In the literature of Innovation, as discussed above, many scholars have identified and classified 

different types of innovations (Demircioglu, Audretsch & Slaper, 2019; Caroli, Fracassi, Maiolini & 

Carnini Pulino, 2018; Pisoni, Michelini & Martignoni, 2018; Chen, Walker & Sawhney, 2019; Afuah, 

2003; Tidd, Bessant and Pavitt, 2005; Boer & During 2001). The concept of Innovation continues to 

draw scholars' attention from a diverse range of disciplines, yet there is little consensus over its 

classification. Also, as different kinds of Innovation will have diverse determinants, it is important to 

consider its classification before any scholarly inquiry involving innovation starts (Edquist, 2001).   

  

  

Figure 1: Edquist's Taxonomy of Innovation   

Source: Edquist, 2001   
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According to Gopalakrishnan and Damanpour (1997), innovations have been viewed both as products 

and processes. However, there is no universal agreement about its various types (Santos-Vijande and 

Alvarez-Gonzalez, 2007). Another dimension is that businesses can create new products, services, or 

processes by bringing minor changes to the existing products or developing a completely new product, 

service, or process (Tushman & Nadler, 1986). Siguaw, Simpson & Enz, (2006) emphasised that if 

organisations want to survive, they need to invest in different innovation types. Different types of 

innovation influence organisations in different ways and achieve different outcomes and impacts.   

  

  

  

Figure 2: Innovation-type mapping tool  

Source: Rowley, Baregheh & Sambrook, 2011  

 2.1.1  Technical vs organisational Innovation  

Technical Innovation is developing new products, services and production processes from a technical 

point (Daft, 1978; Damanpour and Evan, 1990; Knight, 1967). Technical innovations (Damanapour, 

1991) help with the flow of product or process operations. In the literature, technical Innovation has 

been confused with technological Innovation. Technical Innovation relates to the organisation's 

technical system (Damanpour & Evan, 1984), rooted in its technical core (Bantel & Jackson, 1989). 

Technological Innovation involves product and process innovations (Camisón & Villar-López, 2014). It 

can be defined as the set of activities through which a firm develops and introduces a new product, 

technology, system, or technique (Freeman, 1976).   
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Organisational Innovation, on the other hand, refers to Innovation in management such as alteration 

in an organisation's structural or changes in administrative procedures (Trott, 1998; Kimberly & 

Evanisko, 1981, Abernathy & Utterback, 1978; Knight, 1967), new or improved internal 

communication system, accounting procedure (Trott, 2005). Further, Knight (1967, p, 482) explained 

organisational Innovation as "authority relations, communication systems, or formal reward systems". 

At a functional level, organisational Innovation is also visualised as implementing a new organisational 

method in businesses (Oslo Manual, 2005:51).   

 2.1.2  Product versus process innovation   

 Scholars have also classified Innovation into product and process innovation (Rowley, Baregheh & 

Sambrook 2011; Boer & During, 2001). Product innovation is the introduction of a good or service that 

is new or significantly improved (Rowley, Baregheh & Sambrook 2011; Knight, 1967; Utterback, 1971) 

in terms of its characteristics or intended uses to create new markets, to satisfy current customers or 

to benefit customers. On the other hand, process innovation is reflected in the improvements or 

introduction of new production technology (Knight, 1967; Utterback, 1971), new equipment or 

improved production, delivery method (Arora, 2011), an improved method of administrative 

operations (hazanchi, Lewis & Boyer, 2007) new knowledge and management culture, new or 

improved systems or reengineering activities.   

 2.1.4  Radical versus incremental Innovation   

Radical Innovation and incremental Innovation are differentiated based on the degree of change and 

newness of the Innovation. Schumpeter (1934 & 1942) described radical Innovation as the key to 

economic development through creative destruction, a revolutionary "change" – in product, process, 

or organisation. Ettlie, Bridges and O'keefe (1984) concluded in their study that if a product or 

technology is new for the target market and new to the organisation and requires a major change to 

process a product or service, it is called radical Innovation. Dewar and  Dutton, (1986) concur and 

define radical Innovation as a complete change in developing a solution that was not there before 

either as a product or a process. Furthermore, radical Innovation brings about a non-routine change 

to the very core of how activities are carried out.  

In contrast, incremental Innovation involves small changes (Dewar and Dutton, 1986; Ettlie et al., 

1984). For instance, improvements to current solutions or doing better add to a previous innovation 

(Dewar & Dutton, 1986). Incremental product innovation includes minor changes such as improving 

product performance, lowering development costs, or developing a new model (Norman & Verganti, 

2014). Frenz and Oughton (2005) explain that incremental Innovation is felt slowly as it has a low 
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degree of novelty, but at the same time, risk and cost are lower than in radical Innovation (MartĺnezRos 

& Orfila-Sintes, 2009).  

2.2 Importance of Innovation  

The fast technological changes and globalisation have increased competition among organisations and 

countries. Many studies have created awareness and the importance of Innovation and have 

emphasised that companies should be innovative if they wish to grow and survive (Piperopoulos, 2016; 

Trott, 2008; Simon, 2009; Vyas, 2005 Zahra & Covin, 1994). Innovation gives companies a chance to 

achieve a competitive advantage by enhancing and sustaining high performance, attracting and 

retaining customers (Prajogo & Oke, 2016; Gopalakrishnan and Damanpour, 1997; Chandra and 

Neelankavil, 2008). Innovation also plays an important role in economic growth, expanding and 

sustaining firms' high performance, improving the standard of living, and providing a better quality of 

life (Gopalakrishnan and Damanpour, 1997). Both ground-breaking novel innovations and imitative 

Innovation can add considerable value (Vyas, 2005), albeit through different implementation 

processes and on different time scales. This happens through the diffusion of Innovation from 

innovator to imitator. Developing a new or improved product can be a part of business success, but 

companies need to bring Innovation at every step to grow and survive (Chesbrough, 2011).   

It is understood that most of the benefits of Innovation arise from the diffusion of the Innovation 

rather than its introduction (Vyas, 2005). The research's full economic benefits are only realised after 

the invention's processes, Innovation, and diffusion are complete (Hollander, 1965). The economic 

effects of Innovation are strongly influenced by the speed of its adoption firm or consumers (Frenz & 

Oughton, 2005), which can affect the costs of adopting the new technology, market size, institutional, 

social and cultural factors (Hall, 2005).  

Innovation is considered as one of the major drivers for the positive outcomes such as economic 

growth (OECD, 2002; Cainelli, Evangelista & Savona, 2004; Storey & Salaman, 2009;  Kumar, 2019),  in 

composing industrial competitiveness, in expanding and sustaining the high performance of firms 

(Gopalakrishnan & Damanpour, 1997), societal well-being (Schillo & Robinson, 2017; Gopalakrishnan 

& Damanpour, 1997), improving the standard of living by creating a better quality of life, and new 

employment (Lucchese & Pianta, 2012; Liu, & Wall 2006; Foxon et al., 2005). Throughout economic 

recessions, history shows that Innovation provided an opportunity to convert a crisis into an 

opportunity for many countries (Mahroum, 2008; Lazzaron, 2010). Hence the governments often put 

Innovation at the centre of their growth strategy and invest in Innovation to contribute to the growth 

of an economy (Hassan & Tucci, 2009; Chen, 2009).  
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 There is another perspective to Innovation. In the low wage economies such as India, China, 

Bangladesh and Pakistan, an opportunity exists to create new and better products and processes, in 

other words, to innovate in a relatively inexpensive way (Storey & Salaman, 2005). It should be noted 

that Innovation is vital for emerging countries as well. The past organisations have focused on 

developed countries and developing products, services, and processes for them. However, successfully 

innovating is one of the main requirements for economic and industrial development success in 

emerging countries (Weber, & Truffer, 2017; Kotabe & Kothari, 2016).   

2.3 Innovation in emerging economies  

It is essential to mention that less attention has been paid to emerging economies in the literature on 

Innovation; this study tries to address this. Some emerging markets like India and Pakistan are 

dominated by the Bottom of the Pyramid ( BoP) customers, and subsistence markets (Viswanathan & 

Rosa, 2007) are characterised by high poverty levels, illiteracy and unemployment rates. BoP markets 

consist of billions of people with a low level of disposable income (Ghauri, Tasavori & Zaefarian, 2016). 

As stated earlier, the average person in an emerging market earns less than US 5/day, an income that 

leaves them unable to pay for necessities to improve everyday life (McKinsey, 2018)   

According to a PricewaterhouseCoopers report (2017), the world economy has grown at an average 

annual rate of 2.5 % and is expected to grow till 2050 at this rate. This means that the world economy 

will be doubled in size in 20501. The growth is expected to be primarily driven by emerging markets 

and developing countries. Pre-Covid, the emerging economies such as Brazil, China, India, Indonesia, 

Mexico, Russia and Turkey were projected to grow at an annual average rate of 3.5% over the next 30 

years, compared to an average of just 1.6% for the developed countries such as US, Canada, France, 

Germany, Italy, the UK and Japan. Further, the report indicates that the emerging economies could 

comprise almost 50% of world GDP at PPPs by 2050.   

It is forecasted that emerging markets consumption will be almost USD 30 million, almost about half 

of total global consumption (PWC, 2017; Atsmon, Child & Dobbs, 2012). Extant literature, both 

theoretical and empirical, has paid little attention to the emerging economies and how they can offer 

great opportunities for businesses – the PWC report shows that failure to engage with these markets 

will have a big impact on the economic growth in the developed world.   

 
1 These projections will be significantly lower due to the impact of Covid on global growth.  
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A limited theory is present in the literature to understand Innovation developing from emerging 

economies (Govindarajan & Ramamurti, 2011). Some authors (Corsi & Di Minin, 2014) have shed some 

light on how these emerging countries can be innovation sources in future.   

The study by Ernst, Kahle, Dubiel, Prabhu and Subramaniam, (2015) shows how emerging markets 

offer significant growth opportunities for firms. Customers in these low-income markets have 

substantially different requirements, are very price-sensitive, and have a low disposable income level 

(Tasavori, Ghauri, & Zaefarian, 2016). Theoretical and case-based research suggests that innovating 

these low-income segments in emerging markets differs significantly from innovating customers in 

premium Western markets. (Ernst, Kahle, Dubiel, Prabhu, & Subramaniam, 2015).   

Emerging economies are also different from developed economies regarding market characteristics, 

institutional development, customer behaviour, and cultural background. They often lack formal 

institutions, physical infrastructure, and stable regulation (Giannetti & Rubera, 2019; Agarwal, 

Grottke, Mishra & Brem, 2016; Marquis & Raynard, 2015). Moreover, these markets suffer from acute 

scarcity of resources (Berends, Jelinek, Reymen, & Stultiëns, 2014; Halme, Lindeman, & Linna, 2012; 

Mair, Martí, & Ventresca, 2012; Prahalad, Di Benedetto, & Nakata, 2012). The limited studies that have 

taken place have also focused on the demand side (Williamson, 2007) with customer affordability and 

accessibility.  

However, Innovation in developing countries is of a different kind. It is slow and often incremental 

(Lastres, 2003). The recognised growing role of Innovation in developing countries has opened a new 

subfield of research at the intersection of innovation and management studies and development 

studies. One aspect of this sub-field is Inclusive Innovation, which impacts people living in the lowest 

income groups (Chataway et al., 2013). In particular, it refers to the development of new products and 

services for unserved customers. In the past decades, companies have developed affordable goods or 

services for the population's poorest segments. Simultaneously, the ingenuity and resilience of the 

people living on the poverty line have been recognised as incubators for local Innovation. This focus 

on 'frugal innovation' (Bhatti & Ventresca, 2012) considers innovation in low-income countries (LICs). 

To access effectively new markets, companies may need to rethink the production and delivery of 

goods, often reengineering products to reduce the complexity and cost of production. Often the term 

'frugal innovation' is used to describe this process, in which non-essential features are removed from 

a product/service to contain costs marketed to the lower-income customers. A similar innovation 

process is a reverse innovation (Govindarajan & Ramamurti, 2011), when innovation is developed and 

adopted first in developing countries once successful, then move to developed economies. Jugaad 

innovation can be classified as a need-based innovation, which means a product/service is developed 
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when required to satisfy a target market needs (Jain, 2020; Gulati, 2010). Frugal Innovation can be 

thought to be a subset of inclusive Innovation, although, in the literature, the two concepts have 

sometimes been used interchangeably.   

2.4 Disruptive Innovation   

The theory of Disruptive Innovation was postulated by Christensen initially in 1995, and since then, it 

has created a significant impact on management practices,   provoked plenty of rich debate within 

academia and has proved to be a powerful way of visualising innovation-driven growth (Christensen, 

Raynor, & McDonald, 2015). The disruptive innovation idea was initially built-up based on previous 

technological innovation episodes (Christensen 1997). Christensen (2003) widened the concept and 

included product and business models along with technologies. It has been argued that disruptive 

innovation is a powerful means of broadening and developing new markets and providing new 

functionality, which, in turn, can disrupt the current market (Adner 2006; Charitou & Markides 2003;  

Christensen 1997; Christensen & Bower 1996; Christensen & Raynor 2003; Danneels 2004; Gillbert 

2003; Govindarajan & Kopalle 2006). Disrupters first appeal to low-end customers and then move to 

the primary market (Christensen, Raynor, & McDonald, 2015).  

Furthermore, disruptive innovators help an underserved group of customers by offering them simpler, 

good-enough alternatives and can challenge industry incumbents. In their seminal work, Christensen, 

Baumann, Ruggles & Sadtler (2006) argue that disruptive innovations do not always attract new 

customers due to the lack of certain features or capabilities of the established goods. However, they 

can bring a social change that is unintended and happens because they are simple, convenient, and 

less expensive, so they appeal to new or less-demanding customers. Despite the widespread use of 

disruptive Innovation by scholars and practitioners, there is still a limited consensus on what 

constitutes disruptive Innovation (Markides, 2006; Danneels, 2004). Markides (2006) argues that 

disruptive technological Innovation is fundamentally different from disruptive business-model 

Innovation and disruptive product innovation. He suggests that these innovations happen due to 

various reasons and hence need different responses from incumbents. Danneels (2004) criticised 

Christensen (1997) and argued that disruptive technology was required a more precise and consistent 

definition.   

2.5 Cost Innovation  

Cost innovation, a term coined by Zeng and Williamson (2007), has emerged as an innovation pattern 

in recent years and is mainly observed in the emerging economies (Ernst, Kahle, Dubiel, Prabhu & 

Subramaniam, 2015; Prabhu & Jain, 2015).  The cost Innovation offers higher technological provision, 

more variety, and speciality products at dramatically low prices. Zheng and Williamson (2017) argue 
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that the focus on cost helps meet a substantial local demand where prices are brought down below 

certain levels. Further, accessing low-cost labour across the spectrum allows companies to gain a 

competitive advantage. Lastly, it can also help challenge the orthodoxies of global competition. In 

particular, they explain how Chinese companies' innovations disrupt global markets by developing 

low-cost products. They argue that companies wanting to serve the vast and continuously growing 

Chinese market (or any other emerging economies) have to undertake a radical change in their 

business models, based on an ability to provide high-technology variety, customisation, and speciality 

at a low cost. Because of the intense focus on low-cost, the innovation process is here termed "cost 

innovation", resulting in "products or services that initially look inferior to existing ones in the eyes of 

established players" (Zeng & Williamson, 2007; p, 55). This Innovation is disruptive as the products are 

low priced and offer the same functionalities. The companies can such low cost not only relying on 

cheap labour but also focusing on improvement activities. In addition, sometimes different types of 

process innovations are undertaken, which allow companies to sell to big markets with keeping profits 

low instead of keeping profit high. "The competition is thus on volume rather than on margins, and 

foreign MNCs have to respond to the threat from developing countries by "learning the tricks of cost 

innovation" (Williamson & Zeng, 2008; p, 3) (Williamson & Zeng, 2004;  

Williamson, 2005)."  

2.6 Frugal Innovation  

The word frugal draws its origin from the mid-sixteenth century Latin word – frugalis. Frugal means 

economical (using resources carefully) (Webster, 2020), "simple, plain and costing little" (Oxford 

Dictionaries, 2020) or careful when using money (or use only when required) (Cambridge Dictionary, 

2020). The concept was adopted by the Americans in the 18th century signifying the use of limited 

resources. Frugality was a key concept in America in the early 19th century and was once a significant 

orientation in day-to-day American life (Morgan 1967; Witkowski 1989). The Boston Evening Post on 

November 16, 1767, proclaimed "Save Your Money, and You Will Save Your Country!"(Morgan, 1967). 

We can also find traces of frugality from World War 2, where the concept of DIY (Do it yourself) was 

religiously adopted. Britain responded in a frugally innovative way when faced with resource 

constraints during the wartime crises. Like Britain, after World War 2, other countries also faced scarce 

resources due to restricted international access due to closed borders and limited space and funds 

(Cogley & Sagent 2001; Cornia & Kiiski, 2001; Womack et al., 1991; Shumway, 1973). This resulted in 

Japan adopting frugal thinking and challenging some of the vital manufacturing methods and came up 

with the idea of lean and just-in-time manufacturing, continuous improvement, miniaturisation, and 

kaizen (Morissette & Wisozk, 2012; Oliver, Ikeda, Nakagawa & Primost, 2001; Berger 1997; Bessant, 

Caffyn, Gilbert, Harding & Webb, 1994; Womack, Jones & Roos, 1990). Similarly, Henry Ford's 
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assembly line focused on cost minimisation, waste reduction, and productivity, resulting in job 

creation and market development (Goddard, 2010; Sehgal et al., 2010). Hence it can be concluded that 

frugality helped the world when economic resources were scarce. It can be said that it is equally 

relevant to most of today's emerging economies where similar conditions exist. Thus, though the term 

"frugal innovation" is new, it will not be wrong to say that the frugal phenomenon is recent. Frugality 

comprises a set of principles that have been used to describe "jugaad innovations" in developing 

countries (Radjou, Prabhu & Ahuja, 2013) and "frugal innovations" in rich countries (Radjou & Prabhu, 

2015).  

The term "frugal engineering" was first used by the CEO of Nissan-Renault, Carlos Ghosn, in 2006 

(Sehgal, Dehoff & Panneer, 2010). He introduced "frugal engineering" as "achieving more with fewer 

resources" (Kumar & Puranam, 2012). Frugal Innovation as a concept is explored in the extant 

literature, for instance, in developmental economics (Schumacher, 1973), product and process 

engineering (Womack et al., 1991; Sehgal et al., 2010; Kumar & Puranam, 2011), sustainability 

(Prahalad & Mashelkar, 2010; George et al., 2012), business strategy (Prahalad, 2005; 2006;  

Govindarajan & Trimble, 2012),  attitude and mindset (Krishnan, 2010; Radjou et al., 2012; Baker & 

Nelson, 2005; Lévi-Strauss, 1967; Sarasvathy, 2001; Feldman & Pentland, 2003), consumer 

behaviour(Lastovicka, Bettencourt, Hughner & Kuntze, 1999)  and economic activity (Nash, 2000).  

The Economist in 2010 published "First Break All the Rules – The Charms of Frugal Innovation" and 

highlighted frugal Innovation. Since then, it has been receiving increasing attention from practitioners 

and scholars. In the article Economist (2010) defines frugal Innovation as Innovation that involves 

rethinking of entire production processes and business models rather than just redesigning the 

products and which is focused on "stripped down to their bare essentials" and "take the needs of poor 

consumers as a starting point" (The Economist, 2010 P. 11). As academic interest in frugal Innovation 

increased, more definitions were proposed. However, a lack of consensus continues.   

A few common definitions have also been adopted, to some extent, in the scientific community. Bhatti 

(2012: 18), for instance, observes that frugal innovation "… is not simply about reducing cost, but can 

also involve increasing the affordability power of the buyer through income generation, saving, or 

alternative payment schemes. Frugal Innovation may also mean that the outcome involves building 

local entrepreneurship, capacity building and self-reliance or sustainability".  Zeschky, Winterhalter 

and Gassmann (2014 a: 23)  explain that "Frugal innovations are not re-engineered solutions but 

products or services developed for very specific applications in resource-constrained environments." 

Tiwari and Herstatt, (2014: 30) explain that the Frugal innovations can be characterised as "new or 

significantly improved products (both goods and services), processes, or marketing and organisational 
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methods that seek to minimise the use of the material and financial resources in the complete value 

chain (development, manufacturing, distribution, consumption, and disposal) to significantly reduce 

the total cost of ownership and/or usage while fulfilling or even exceeding certain pre-defined criteria 

of acceptable quality standards". Radjou and Prabhu, (2015)  define Frugal Innovation as the ability to 

"do more with less, to create more business while minimising the use of minimum resources. These 

definitions show that the term "frugal innovation" has been used to refer to a very broad range of 

innovative solutions, from social innovations by non-profit organisations up to for-profit products 

aimed at the poor, practised by individuals from grassroots entrepreneurs in the informal sectors of 

rural areas in the developing countries to highly formalised product development by multinational 

corporations (MNCs) targeted at price-sensitive customers. In the literature, frugal Innovation has 

been confused or at times connected with Jugaad innovation. However, jugaad should not be mistaken 

to be frugal Innovation or frugal engineering. These two terms are very different from jugaad. Frugal 

engineering or frugal Innovation is defined as reducing the complexity and cost of goods and their 

production.  

Moreover, it is meant to supply the products to less developed countries at a lower cost. In this 

process, some luxurious or less important product features can be removed to control the price. The 

product is also made more durable at the same time. In contrast, jugaad refers to using ingenuity or 

resourcefulness to complete a task. A Jugaad may or may not be very durable, but it ensures the 

completion of the task, which may or may not involve Innovation.  

Moore (2011) explained Frugal Innovation in a business context. He suggested frugal Innovation means 

bringing innovative products to the market when there are limited resources. Zeschky et al. (2014 a)  

provide the most comprehensive explanation of the term. They distinguish among 'cost', 'good-

enough and 'frugal' innovations, and they very well theorise the differences in these notions. They 

explain that 'cost', 'good-enough and 'frugal' innovations are distinct concepts with clear differences 

in technical and market novelty. They argue that cost innovations offer the same functionality at a 

lower price and reduce operational costs. Good-enough innovations refer to lower-priced customised 

products. Like cost innovation, good-enough utilises the cost advantage to reduce the price of goods, 

but it also eliminates the features not required by resource-constrained customers.  

In contrast to 'cost' and 'good-enough innovations, frugal innovations refer to new products for new 

markets. These products are reengineered and are often the products that have been developed 

initially for particular users in emerging markets. Also, for frugal NPD, the most complex technical and 

organisational capabilities are required. From an NPD perspective, it is argued that frugal Innovation 

can be considered the pinnacle of innovation capabilities in resource-constrained markets. However, 
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although Zeschky et al. (2014 a) differentiate frugal Innovation from resource-constrained innovations 

and explain the complexity in developing frugal products, they do not discuss NPD processes for frugal 

products. They mention new technical abilities required for frugal NPD. However, they did not specify 

what technical capabilities are needed. Moreover, their study focuses entirely on multinational 

corporations (MNCs) and does not provide a holistic view of how smaller firms develop frugal products.   

Basu, Banerjee and Sweeny (2013) distinguished frugal Innovation from conventional Innovation 

based on a four-factor analysis involving driver, process, core capabilities, and location. The process is 

described as bottom-up in comparison to top-down. The core capability is functionality (e.g. rugged, 

lightweight, adaptable, and simple) compared to desirability and design.   

On the other hand, Angot and Plé (2015) argue that frugal Innovation includes affordability, good 

performance, sustainability, and usability as key characteristics. Further, Hartley (2014) believes 

developing frugal products is important to reduce the costs of development. Gewald, Leliveld and Peša 

(2012) suggest that firms should develop frugal innovations by keeping the bottom of the pyramid 

customers' needs as the starting point and including only essential product features.   

Cunha, Rego, Oliveira, Rosado and Habib, (2014) examined frugal Innovation in the context of scarcity. 

They consider frugal Innovation to be product innovation when affluent customers are scarce. They 

further distinguished frugal with bricolage, which occurs when the material resources are scarce, and 

improvisation when the time is scarce. Their studies focus on product innovation when the resources 

are scarce. However, they did not comprehensively understand how these products should be 

developed when companies face resource constraints.  

 Brem and Wolfram (2014) introduce a conceptual framework for frugal Innovation. Their framework 

distinguished frugal Innovation from other similar terms such as frugal engineering, jugaad Innovation, 

reverse Innovation, catalytic Innovation, and grassroots innovation. They further classified frugal 

Innovation and the other innovation types by sophistication, sustainability, and emerging market 

orientation.  

Soni and Krishnan (2014) suggested three frugal innovation types: mindset, process, and outcome. 

Their approach aims to discuss types o frugal Innovation only. Bhatti and Ventresca (2012) defined 

frugal Innovation to do more with less for more people. Tiwari and  Herstatt (2012) defined frugal 

products as affordable, robust, user-friendly, easy to use, minimal use of resources and acceptable 

quality standards. Radio and Prabhu  Ahuja (2012) gave flexibility, Simplicity, Social Inclusion. On the 

other hand, Basu, Banarjee and Sweeny (2013) provided additional characteristics: ruggedisation, 
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lightweight, mobile-enabled solutions, human-centric design, simplification, new distribution models, 

adaptation, use of local resources, green technology.   

  

Lehner, Gausemeier and Röltgen, (2015) studied the value chain in frugal Innovation alongside the 

differences between the existing definitions and suggested that the definitions are based on the 

characteristics, application areas, and development site and the critical market. In his research, Farooq 

(2017) presented a conceptual model for frugal Innovation. Their exploratory study introduced key 

dimensions of frugal Innovation: affordability, simplicity, quality, sustainability, resilience and 

management support. However, they did not explain how the value chain could be integrated while 

developing a frugal product.   

  

The above studies have presented a variety of definitions of frugal Innovation (Sehgal, Dehoff & 

Paneer, 2010; Tiwari & Herstatt, 2012; Bhatti, 2012; Agarwal & Brem, 2012; Basu, Banerjee & Sweeny, 

2013; Rao, 2013; Zeschky et al., 2014 a, Cunha et al., 2014) and frameworks describing the 

characteristics of frugal Innovation by differentiating it from other types of Innovation (Agarwal & 

Brem, 2012; Rao, 2013; Cunha et al., 2014; Zeschky et al., 2014 a; Agnihotri, 2015) (See Appendix 4 for 

frameworks) and rules and principles of frugal innovation (Radjou & Prabhu, 2014; Kumar & Puranam, 

2012; Prahalad & Mashelkar, 2010). Pisoni,  Michelini, and Martignoni (2017) observed that frugal 

innovation's definition has evolved around product-oriented, market-oriented, criteria-oriented 

definitions, process-oriented definitions ( See fig 3). According to Brem et al. (2020), frugal innovations 

comprise some characteristics such as cost/price, functionality, performance, and technology.   
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Fig 3: The evolution of frugal innovation definitions, Pisoni, Michelini, & Martignoni (2017).  

  

Despite all the above attempts, there is no consensus on identifying a frugal product and 

differentiating frugal Innovation from other innovation types.   

  

Weyrauch and Herstatt (2017) are the only work that clarifies that frugal Innovation mostly occurs 

within three main categories, cost, functionality, and performance. It proposes three associated 

defining criteria, cost reduction, core functionality and optimised performance level. This was used as 

a base in building this research. However, the difficulty in using this criterion is a lack of clarity on the 

extent of cost reduction, what to consider a core function and how to measure the optimised 

performance level. Hence, to operationalise this criterion,  more clarity was needed.   

  

From the above studies, it can be summarised that frugal Innovation reduces the complexity and cost 

of production by eliminating non-essential features from products/services. Researchers have also 

emphasised that frugal Innovation challenges the traditional "more and more" business model  
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(Howell, van Beers & Doorn, 2018; Farooq, 2017; Rosca, Arnold & Bendul, 2017; Knorringa, Peša, 

Leliveld & Van Beers, 2016) which rely on a bundle of resources to produce goods and services. As an 

alternative, some scholars (Rao, 2013; Zeschky et al., 2014; Cunha et al., 2014; Tiwari, Kalogerakis, & 

Herstatt, 2014) have suggested looking into the NPD process for frugal Innovation to understand how 

products can be developed using fewer resources and to understand how the associated development 

process looks like. Based on the qualitative analysis, Tiwari, Kalogerakis, and Herstatt (2014) explain 

the use of inventive analogies in the development process to create frugal solutions. There were some 

limitations to their study. Firstly, the actual development process for frugal products is still unclear. 

Secondly, the research was limited to analogies only. Thirdly, the research sample was small, as only 

three cases were studied. Lastly, the cases were conducted from only one country, India. Further, most 

of the above studies conducted on frugal Innovation are either based on a systematic literature review 

by differentiating it from other terminologies or based on quantitative analysis of the articles.  

There is limited research based on qualitative data analysis.   

  

In conclusion, there is insufficient academic attention to detail to frugal NPD's unique characteristics, 

which is needed to better understand frugal products' development processes. Also, existing studies 

into frugal products' characteristics draw from limited samples and rely mostly on anecdotal evidence. 

The notion of frugal products, conceptualised in this research as products that are the outcomes of 

frugal Innovation, is not even identified in extant literature. Furthermore, the concept of frugal 

Innovation is studied either as the finished product or its distinctive features and business models. 

Despite the demand for successfully developing frugal innovations, there is little understanding of the 

process involved in developing frugal products.  

 

Table: 2.2 Difference between frugal Innovation and other innovation types  
Parameter  Frugal  Jugaad  Reverse   

Place of origin  Developing to developed 
countries  

Less developing countries  Developing to developed 
countries  

Can be supplied to  Developing to developed   Mostly  to  developing  
countries  

Developing and developed 
countries  

Target Market  Needs of customers who 
have limited means to pay.  

Bottom of the pyramid     

Complexity  Not too complex  Not too complex  Not too complex  

Performance  Good  Satisfactory   Good  

Durability   Long-lasting   Not long-lasting    
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High tech/low tech   Can be both  Low-tech  Can be both  

  
 2.6.4  Why frugal Innovation   

Frugal Innovation is necessary for emerging markets to meet consumers' needs who wish to use 

contemporary products but have limited pay (Agarwal, Brem & Dwivedi, 2020). It can also help local 

economic development in low-income environments (Rao, 2013), especially serving underserved 

markets with resource constraints and looking at them as sources of opportunities (Pisoni et al., 2018). 

This can result in lifting billions of people out of poverty and helping in the "sustainability transition" 

by preserving life support systems along the way. As limited resources are used in frugal Innovation, 

it can be associated with sustainability (Basu et al., 2013; Rao, 2014; Bas, 2020). Frugal Innovation 

might also open up Innovation simultaneously in emerging and developing markets by opening up a 

previously overlooked domain that focused on industrial growth (Lim & Fujimoto, 2019). Besides, 

frugal innovations can also address long-term societal and social challenges (Kroll & Gabriel, 2020), 

such as medical care, by providing better care to critical-ill patients using fewer resources (Dessap, 

2019).  

Scholars have suggested that previous NPD practices in developed economies might not apply to 

emerging markets (Mu, Peng & Tan, 2007; Jiang, Yang, Song & Annavarjula, 2016;  Prabowo, Singgih, 

Karningsih & Widodo, 2020). Many authors have observed that emerging countries are both the 

recipients and sources of Innovation (Corsi, 2014). However, the emerging country innovation 

phenomenon remains under-explored. Business and management literature still lacks a clear and 

robust theoretical framework for exploring an innovation trend from emerging economies. There 

seems to be some confusion and overlap of the concepts used to describe such an innovation process. 

Scholars refer to this trend in different ways, depending on the aspects they focus on, such as 

disruptive Innovation from emerging economies, cost-innovation and reverse Innovation. Some 

scholars have also referred to glocalisation in this context (Prakash & Singh, 2011; Hendry, 2017; 

Wang, 2015).  

2.6.4.1 Current practice and policy implications of frugal innovation: 

 

Prior research has highlighted the importance of formulation and implementation of government 

policies related to innovation in sectors that face challenges, such as healthcare, electricity and gas 15 

(Samant, Thakur-Wernz & Hatfield, 2020). On the other hand, the policy action, as well as investment 

by governments in emerging economies, in their systems of innovation, science and technology are 

limited as compared to what they are in the developed countries. Understanding the drivers of frugal 
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innovation and implementing policies to support it can overcome such challenges (Soni & Krishnan, 

2014). Frugal innovations can also help governments in emerging markets to overcome many other 

challenges. Most importantly, they can help them meet the demands, particularly of necessities, of a 

large population with limited resources (The Economist, 2014; Simula et al., 2015). However, a deeper 

understanding of frugal innovation and its product development processes is important for 

policymakers to fully realise its true potential.  Hartley (2014), in his study, has provided several 

propositions for policymakers to consider new approaches to innovation including frugal innovation.  

As explained before, emerging countries are increasingly incorporating frugal innovation in their 

national innovation policy (Xie & Li, 2015). Many countries such as India, Brazil and China have started 

prioritising frugal innovation at the national level (Bound & Thornton, 2012). For instance, India has 

emphasised frugal innovation for inclusive growth as part of its planning process (Prabhu & Jain, 2015). 

Even though the income of people has grown somewhat in the past decade, because of inflation and 

other factors, not many people in these emerging counties have access to even basic needs (Zeschky 

et al., 2014). Affordable goods, created through frugal innovation can address this (Mukerjee, 2012). 

It should be noted here that frugal innovation is not only about affordability but is also about ‘more 

for less’, in other words, about providing more value at a low cost (Tiwari & Herstatt, 2012). The 

literature on Frugal innovation also highlights that it can enhance inclusive innovation and provide 

underserved and under-catered people access to goods and services to meet their basic needs (Khale 

et al., 2013). In addition, in the literature on frugal innovation, healthcare holds a significant part. Most 

of the cases, covered in this research are from the healthcare sector. This suggests that there is limited 

attention given to housing, electricity, water, and education by the producers of frugal innovation 

products. However, as these are the sectors which combined with healthcare, pose the most serious 

challenges for emerging countries, there is significant scope of developing frugal innovation products 

in these sectors 

In current practice, many Multinational companies such as Haier, GE and Siemens have embraced 

frugal innovation in their new product development programmes. For instance, Haier has developed 

frugal products such as fridges and washing machines for the market in the USA (Hossain, 2017). These 

products were initially developed to meet the needs of emerging market consumers before they 

captured 60% of the USA market. Furthermore, over 300,000 children in India and African countries 

have benefited from the ‘hole in the wall’ experiment and can benefit other countries such as Pakistan 

if adopted by policymakers and practitioners. In Rwanda, the social enterprise ‘VIA Water’  is 

supporting a frugal weather system that generates weather predictions and issues alerts on floods and 

lightning. In Ghana, ‘Basic Water Needs’ developed a water filter for families that did not have access 
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to clean water. The water filter is cost-effective and can be used first for free before purchasing. 

NHance Development Partners in Ghana have developed a frugal technology for recycling wastewater 

from car wash stations (Mvulirwenande & Wehn, 2020). 

Currently, the world is facing COVID-19 related challenges due to which hospitals in many countries 

were overwhelmed and were facing equipment shortages. As there was a lack of time and scarce 

resources due to border closures and extreme pressure to respond to the crisis, this has resulted in 

frugal innovative responses. For example, trains were converted into hospital rooms in India and 

Pakistan to isolate patients (Nandi, 2020). China constructed a 1,000-bed hospital in 10 days  (Harris 

et al., 2020) and the Nightingale hospital was constructed in nine days with 4,000 beds in London’s 

Excel Centre. Also, Tito's Vodka company in India made a huge quantity of hand sanitisers. Isinnova, 

an Italian company developed frugal 3D print life-saving valves for ventilators in Italy. Maker Aslym an 

Indian based company developed a face shield for protection against  Covid. Initially, face shields were 

using acrylic sheets for the headpieces, however, because of material shortage, people started making 

shields from boards that can be easily found at any local stationery shops or spare ones at homes 

(Corsini, Dammicco & Moultrie, 2021).  The above frugal products in healthcare have not compromised 

on quality but have met the needs and provided the best solutions during a global crisis. This also 

means that these examples provide the wherewithal to best practices in delivering effective solutions 

with limited resource use for the policymakers in emerging countries to overcome current and future 

challenges. 

2.7 Introduction to NPD process  

The subject of new product development (NPD) has received considerable attention over the last many 

years and is well established within the marketing and innovation literature. Many NPD processes exist 

in different forms that can make the corporate environment complex (Cooper, 2016).   

In the existing NPD literature, different models and methods have been developed to enhance 

organisational performance (Wheelwright and Clark, 1992; Maylor, 2001; De Waal & Knott, 2019; 

Gutierrez-Gutierrez, Barrales-Molina, & Kaynak, 2018; Barbalho & Rozenfeld, 2017) and to bring the 

product in the market in the timely manner (Ganesan, Malter, & Rindfleisch, 2005). These models are 

proposed for different industries such as manufacturing, service (Alam & Perry, 2002; Johne & Storey, 

1998) and finance (Avlonitis et al., 2001).   

NPD can be defined as a process to help decision-making during the different stages of new product 

development (Harmancioglu, McNally, Calantone & Durmusoglu, 2007). Cowell (1980) views the NPD 

function as creating as many good ideas as possible and then reducing the number of ideas by careful 

screening and analysis to ensure that only those with the best chances of success reach the 
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marketplace. Further, Kotler (2012) has defined NPD as choosing the best concept for developing new 

products. Cooper (2016) have further divided such developments by stages.   

The actual process of product development is still considered a "black box". Many scholars view the 

NPD process from different perspectives. On the other hand, studies have identified the difference in 

product and service development (Easingwood, 1986; Cooper et al., 1994; Griffin, 1997; de Brentani, 

2001). Studies have also established links between innovativeness and different product development 

methods. Ali (1994) and Aleixo & Tenera (2009) observe that firms' method in developing a product 

depends on the type of products being developed. On the other hand, Song and Montoya-Weiss (1998) 

argue that if firms plan to bring just some improvement into an existing product, they may not need a 

formal development process. On the other hand, many authors not only emphasise that companies 

should have a formal NPD process or adopt a model and but also argue that the organisations that 

have a formal process do better than the ones that do not have, in the long run (Nicholas, Ledwith & 

Perks, 2012; Cooper, Kahn, Barczak; Cooper & Edgett, 2012; Edgett & Kleinschmidt, 2004; Morris, 

2001; Maylor, 2001; Beskow, 2000; Mulder, 1997; Ulrich & Eppinger, 1995; Cooper, 1994; 

Wheelwright & Clark, 1992).   

Product development can be difficult if firms have limited experience with the product or the process 

technologies used to develop it (Tatikonda & Rosenthal (2000). Three aspects are crucial in managing 

NPD processes: strategic factors, organisational context, and adopted process development 

(Damanpour & Wischnevsky, 2006; Montoya-Weiss & Calantone, 1994).  

Frederick Taylor's (1967)  claim that "among the various methods and implements used in each 

element of each trade, there is always one method and one implement which is quicker and better 

than any of the rest" is contested by some researchers who contend that best practices vary from firm 

to firm and changes in the marketplace (Murray, O'Driscoll, & Torres, 2002). Thus, it is concluded that 

there is no "one best way" or universally accepted NPD (Verworn & Herstatt, 2002). However, while 

there are differences, there is a broad consensus that an NPD process's sequences can be divided into 

idea generation, concept selection, development, and launch.  

Scholars believe that most NPD processes go from idea generation to product launch (Cooper, 2018; 

Kleinschmidt & Cooper, 1991; Ettie & Elsenbach, 2006). Even though the models' detailed design and 

content are sometimes disputed (Eisenhardt & Tabrizi, 1995), there is a broad consensus in the 

literature that the NPD model makes the product development process more efficient.  
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2.8 Models of New Product Development  

Most NPD models focus on the stages or activities, overlapping the nature of activities in the NPD 

process. Each of these makes important contributions to our understanding, but also possess some 

weaknesses. A significant proportion of the research on NPD models has focused on developments 

that encourage a formalised NPD approach ( Kleinschmidt & Cooper, 1991; Cooper, 2001; Filippini et 

al., 2004; Troy et al., 2006). In the initial sections of this chapter, different models, techniques or 

methods to optimise various stages are discussed. Many of these models are closely associated with 

stage-gate. Literature,  emphasises that adopting NPD models improve product success (Cooper & 

Kleinschmidt, 1986; Barczac et al., 2009). These models dominate the literature but fail to capture 

concurrent and overlapping activities (Brockoff, 1999). One of the first models still used is the Booz, 

Allen and Hamilton (BAH) Model, published in 1982. Most of the subsequent models are derived from 

it. The model consisted of seven steps:  new product strategy, idea generation, screening and 

evaluation, business analysis, development, testing, and commercialisation.  

 2.8.4  Stage-Gate  

Over the years, different versions of Stage-Gate models have been developed (Cooper, 2011). On the 

other hand, organisations have also brought changes in the stage-gate model to be suitable for their 

different project types (Ettie & Elsenbach, 2007), such as skipping stages and overlapping gates 

(Barczak, Griffin & Kahn,  2009). These models aim to make a product development process successful. 

Stage-gate models have been studied and employed in many industries including the chemical, 

aerospace, technology, automobile (Ettie & Elsenhach, 2007; Baback & Holmes, 1999; Shaw et al., 

2001; Oorschot et al., 2010; Ettie & Elsenback, 2006).   

Cooper (1979) and Cooper and Kleinschmidt (1987) conducted studies to understand the new product 

development success factors and based on their findings, conceptualised the Stage-Gate system in 

1990. The stage-gate systems involve four to seven stages and gates, depending on the project. A 

standard Stage-Gate system starts with an ‘idea stage’ where customer identification ends with the 

post-commercialising stage. Each stage has a gate or decision point to control the process and reduce 

uncertainties and risks. However, each stage is expensive than the previous one, but because it passes 

all the gates risk is getting lower.   

In literature, it is argued that enough resources and good management are required for successful 

product innovation. A cross-functional and multidisciplinary team assigned at each stage helps this 

model suitable for large organisations (Domschke & Blaho, 2017).   
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The stage-gate models may help in understanding the management of the NPD process. They may 

help reduce losses for the company by identifying errors beforehand by doing a review at each stage 

and gate (Petrie, 2008). However, the model does not necessarily ensure that the product will meet 

the customer needs.   

  

Cooper subsequently (1994) developed a new stage-gate model and called it a 'third-generation' 

process model. He further suggested four additions to the third-generation model: fluid and 

adaptable, feature fuzzy gates, provide a sharp focus for resources and management, flexible, in each 

stage.  

  

In addition, there is a three-phase Stage-Gate® Lite, two-phase Stage-Gate® XPress. Stage-Gate® 

XPress compresses the first two steps (scope, business case) and the last three steps (develop, test, 

launch) into only two phases. A small difference between the Lite and XPress is that launch is classified 

as a different phase in Lite. A two-stage process is recommended for organisations bringing slight 

changes to the existing product based on the sales force's request (Cooper & Edgett, 2005) as the risk 

level is low. On the other hand, the three-stage process is best used when an organisation likes to 

bring radical changes to the existing product, but the risk level is moderate.   

  

Cooper (2008) presented another variation to the gate model and called it,  the 'spiral' development, 

which incorporates the continual inflow of information, particularly from customers. This allows 

information and helps in continual changes to the product and its design throughout this spiral 

process. It also allows for continual testing and feedback. The spiral model accounts for inputs into the 

process to a greater degree than the traditional stage-gate model, although it mainly focuses on 

consumer inputs. Davidson, Clamen, and Karol (1999)  emphasise the need for process flexibility to be 

continually adjusted to the organisation’s needs.  

  
More recently, Copper (2014) has proposed a further next-generation system to help firms with more 

innovative products for growing markets that rely on technology and involve associated risks. The 

new-generation system still consists of gates and stages. Still, gates are less relevant as they were in 

the traditional system and go/kill can be applied anywhere in the development process. This system 

also requires cross-functional teams like in the traditional models to quickly and complete one project 

before jumping to another. However, an issue with the proposed system is that innovation projects 

no longer move from gate to gate in the modern NPD processes but from milestone to milestone.  
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Agile and Stage-Gate can be used together as the Agile-Stage-Gate Hybrid model (Cooper, 2016). These 

models provide flexibility and improved communication in new-product development. In this model, 

the development team and customers can work together to develop a product quickly. It is principally 

used by the technical people doing the actual development work.  This model can be beneficial for 

feasible products for radical and incremental innovation (Cooper & Sommer, 2016). While Agile 

development has helped companies respond to customer changes rapidly, implementing these 

approaches also poses new challenges for NPD.   

  

These models' primary objective continues to successfully develop a product, which goes through a 

screening process continuously (Cooper et al., 2002). While differences are evident across various 

above-discussed models, each theoretical field presents a broadly similar framework in terms of the 

activities identified.   

 2.8.5  A critique of Stage Based Models of New Product Development  

While gating methods have proved useful in many development applications, there has been its 

criticism as well. Some scholars (Kowalski et al., 2016; Cooper, 2014; Pötz, 2009; Ettlie & Elsenbach, 

2007; Shenhar, 2001; Loch, 2000) have criticised the traditional gating system. In contrast, some have 

criticised the nature of the process. Others have criticised the way companies have implemented the 

system and classified these models as linear and rigid. Some scholars have also observed that these 

models are too planning-focussed to deal with the changing world. Many companies are no longer 

using the stage-gate model (Ettlie & Elsenbach, 2007; Karlstrom & Runeson, 2005; Leon, Farris & 

Letens, 2013). Sætre and Brun (2013) argued that Stage-Gate is not adaptive enough and does not 

encourage experimentation. Sethi and Iqbal (2008) expanded on this concern and criticised the stage 

model's gate review criteria and point out that committing to the projects in the early stages does not 

give NPD managers enough flexibility and create an obstacle to making any changes required. Jetter, 

Albar, & Sperry (2016) have further critiqued the stage-gate that there is less creativity due to a rigid 

NPD approach. To summarise, scholars critical of this approach think that the stage-gate model is too 

time-consuming which involves too much paperwork and a checklist which do not add any value to 

the innovation itself (Sethi & Iqbal, 2008; Lenfe & Loch, 2010; Jetter; 2016).   

 2.8.6  Other Models on NPD  

  

Some researchers have focused on NPD's six stages model (Cooper, 2001; Ulrich & Eppinger, 2004). 

On the other hand, some have focused on seven and eight stages of the NPD process (Kotler, 2002). 

Further Trott (2008) suggested eight stages for NPD. Strategy, portfolio management, process, market 
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research, people, and metrics and performance are suggested dimensions of NPD practice (Kahn et 

al., 2006). Although the authors mentioned above have given a detailed description of each stage, the 

problem is with these new models' longer lengths of completion. Organisations need to fulfil the 

customer's needs by developing the products at the right time (McManus & Millard, 2002).   

The product development process time should also be considered because the shorter length 

contributes to success. In comparison, the longer length is not considered favourable in the intensely 

competitive market (Xia & Roper, 2009). Also, it is necessary to adapt it to incorporate firms’ resources 

for achieving NPD process proficiency. Also, companies require extensive financial and human 

resources and sufficient time for the NPD process (Hamidizadeh, Hoseini, Akhavan & Shojaeefard, 

2018). For every seven new product ideas, about four enter development, one and a half are launched, 

and only one succeeds (Booz, Allen & Hamilton, 2008).   

A few methods have been proposed in the literature to identify and address problems during New 

Product Development (NPD). Hansen and Birkinshaw (2007) proposed that other activities should be 

considered in the product development process, such as idea generation, selection/conversion, and 

diffusion. They further proposed managers to develop ideas and build prototypes before getting the 

product authorised. They have further explained it with the help of example by saying 3M’s post-it-

notes could not have been made to the market, but the only thing which helped them was prior idea 

generation. However, their suggestion is better suited for larger companies.   

There is limited research on how frugal products are developed. The study conducted by Brem, 

Wimschneider, Dutra, Cubas, & Ribeiro, (2020) based on empirical research examines how frugal 

identified needs can be integrated into the development process, including success factors. However, 

this study was explicitly limited to one region of Brazil. Also, the study was focused on need 

identification and the design stage. There is no understanding given of the whole development 

process.  

  

2.9 Innovation in SMEs  

  

SMEs' crucial role in the global economy has long been recognised as they play a vital role in economic 

and social advancement. For instance, 99% of all European Union enterprises are SMEs (Muller et al., 

2014). In countries with high income, SME‘s contributes to over 55% of GDP and over 65% of total 

employment. On the other hand, in low-income countries, contribute over 60% of GDP and over 70% 
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of total employment. Whereas in middle-income countries, they contribute over 95% of total 

employment and about 70% of GDP (Zafar & Mustafa, 2017).  

SME’s have varying definitions. Their classification and definition are generally based on quantifiable 

characteristics such as the number of employees, sales volume or worth of assets (Rahman, 2001). 

Fong (1971) defined that SME as a business with less than 100 employees. However, there is no 

uniform definition for SME’s in the academic literature as it varies from country to country. In the 

European Union, businesses having less than 250 employees are considered small and medium-sized 

businesses. Similarly, Pakistan de fines SMEs as firms that employ less than 250 employees with sales 

up to Rs 250 million per annum (See table). Similar to other countries, SMEs are the backbone of 

Pakistan's economy and 90% of business in Pakistan are identified as SMEs and contributes towards 

40% GDP and increasing employment by 65% in the country (Zafar & Mustafa, 2017).   

 

SME Definition recommended by SMEDA    

Enterprise category   Employment size   Paid-up capital   Annual sales   
Small  and  medium  
enterprises   

Up to 250  Up to Rs 25 Million  Up to Rs 250 million   

Table: 2.3 SME definition for Pakistan (SMEDA, 2020).  

  

The advantages associated with SMEs are flexibility and answering to changes in the market quickly. 

Because of a flat organisation structure, easy communication, and know-how of customers 

(Hinteregger, Durst, Temel & Yesilay, 2019), which help them in product development and Innovation. 

As SMEs are close to their customers, it helps them identify and satisfy their needs  (Díaz, 2017; 

O’Donnell, 2014).   

SMEs have to deal with various problems to innovate systematically. They have limited technical 

facilities, lack financial and human resources, and organise innovation as large companies do. Formal 

structures, such as research and development (R&D) departments, are usually missing. Furthermore, 

they have difficulties recruiting highly qualified staff due to limited funds (Sallem, Nasir, Nori & Kassim, 

2017).   

The driver for Innovation can be resource availability (O'Regan, Ghobadian & Sims, 2006). However, 

the SMEs literature highlights their resource scarcity  (Laforet & Tann, 2006), which can significantly 

hamper their innovation abilities (Woschke, Haase & Kratzer, 2017). According to the resource-based 

view, a company can only gain a competitive advantage if it has sufficient resources (Barney, 1991).   
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It is posited that scarce resources are the main barrier to product innovation in SMEs (Leonhard & 

Stolz, 2019; Strobel & Kratzer, 2017) and can adversely impact their innovation (Love & Roper, 2015). 

These factors create specific challenges for SMEs in managing NPD and innovation efforts. Some 

research studies concluded that more resources are better than fewer resources if an organisation 

looks to innovate (Cooper et al., 2014). A lack of financial resources can limit firms’ innovative 

performance as it can create obstacles in experimenting with new ideas (Voss, Sirdeshmukh  & Voss, 

2008).   

Companies have different resources such as assets, capabilities, organisational processes, the 

information and the knowledge it controls (Barney; 1991; Daft, 2006;  Wiklund & Shepherd, 2003). 

However.  Most SMEs do not have an R&D department or have a limited budget which can be 

challenging for SMEs to innovate and have fewer product failures than MNCs. Hence, SMEs’ 

development processes need to be at a higher level of efficiency to compete with MNCs and avoid 

product failure.  

On the other hand, one stream of literature has claimed that resource scarcity may positively impact 

innovation (Hoegl, Gibbert & Mazursky, 2008; Rosso, 2014). The studies point out that necessity is the 

mother of Innovation. The study conducted by Hoegl et al. (2008) emphasised the psychological 

mechanism of “bounded creativity”, which assumes that a person will be more productive when 

restrictions apply, resulting in identifying creative opportunities by using resources efficiently 

(Löfqvist, 2017).  A study by Katila and Shane (2005) analysed the resource scarcity on the company’s 

performance and concluded that new companies with fewer resources are more productive in 

Innovation than the larger companies with more resources. Likewise, the study conducted by van  

Burg, Podoynitsyna, Beck and Lommelen (2012) suggest that resource constraints identify more 

opportunities in SMEs. Thus, resource constraints appear also to drive creativity and innovative 

behaviour. SMEs with fewer resources sometimes are more innovative than MNCs. Small firms can 

often overcome their resource-related weaknesses by turning them into strengths (De Massis, 

Audretsch, Uhlaner and Kammerlander, 2018). Since SMEs have simple organisational structures, 

managers know their available resources and can use and allocate resources efficiently (Borch and 

Madsen, 2007). Some scholars have also identified SMEs as more creative and efficient in the process 

of new product development than MNCs (Radas & Božić, 2009).  

It is recognised that the previous studies on innovation types and their impact on performance have 

mainly focused on MNCs. However, policymakers see an essential link between Innovation and 

business performance in SMEs, potentially leading to economic growth in emerging markets. 

Moreover, as discussed above, SMEs identify the needs of local markets better than MNCs. The 
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prevalent conditions in emerging economies, such as poor infrastructure, low literacy, and poor 

health, are different from those of developed economies (Prahalad, 2005). Hence, scholars have 

proposed that the products developed for such economies must, therefore, be created for this target 

market by keeping their unique circumstances in mind. On the other hand, MNCs are often unfamiliar 

with this target market, and their product developers have not personally experienced such 

conditions.  

Furthermore, previous studies on innovations and new product development in SMEs have focused 

mainly on product innovations. They have posited that large firms tend to focus more on the product 

than the process or service innovations. Within limited literature on how this Innovation takes place 

in SMEs and through what processes is scarce.   

In the literature, it is suggested that formal; innovation processes help NPD. On the other hand, it 

contradicts that it can also hinder NPD efforts. Robbins and O’Gorman, (2016) claim that SMEs have 

unique characteristics and constraints; hence development processes that are seen and promoted as 

best practices adopted in MNCs do not work for SMEs.   

Another stream of the literature suggested that it is important to consider risk management when 

developing new products in SMEs. They have certain disadvantages than large firms, such as limited 

resources, financial and human (Verbano & Venturini, 2013; Moreno-Moya & Munuera-Aleman, 

2016). Hence, SMEs cannot risk product failure in the market, affecting financial health and survival. 

To overcome resource constraints in the market, SMEs strive for efficient and effective product 

development processes. Scholars have emphasised the idea of identifying risks in the different stages 

of the NPD process.   

Most of the new products fail in the first two stages of the NPD process (Lewis, 2001; Hise, O'Neal, 

Parasuraman & McNeal, 1990). And to avoid failure, customers should be involved in the product 

development process. Likewise, meeting customer needs' satisfaction is critical for product success 

(Blankson, Motwani & Levenburg, 2006). The study conducted by Cooper (1998) provides evidence 

that delivering a product that benefits the end-user get more success. Furthermore, Prakash and 

Gupta (2008) concluded in their study that procedures and organizational standards are the main 

elements for SMEs in the NPD process.  

Moreover, the researchers have also identified that market screening and market research are vital in 

NPD processes (Cooper & Kleinschmidt, 1986). Salerno et al. (2015) have highlighted that SMEs should 

adapt to market needs by following a non-linear pace and waiting for the existing market to develop, 
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which will reduce uncertainty before commercialising the product. Some studies show that SMEs 

either do not include these or implement them properly (Scozzi, Garavelli & Crowston, 2005).   

Evidence confirms that SMEs’ NPD processes differ from MNCs. With the limited research in the field 

on Innovation for emerging markets and NPD processes, it can be concluded that an effective 

development process plays an essential role in the success of new product development. However, 

the formalized NPD processes considered necessary for efficient product innovation in large firms are 

usually not found in small firms. In the traditional NPD, companies have access to abundant resources 

such as enough funds to have an R&D department which helps with product success. However, these 

models do not apply to an innovation involving limited sources of new markets (Marzi, Ciampi, Dalli & 

Dabic, 2020).  

It is argued that to innovate effectively and efficiently, SMEs need to improve their organizational 

capabilities by formalizing their structures (Prakash and Gupta, 2008). However, formalised structures 

are often ignored, even if they are present (Scoozi et al., 2015). Therefore, it is suggested that SMEs 

do not need to formalize their structures, as flexible structures are a significant source of SMEs’ 

competitive advantage over MNCs (Qian & Li, 2003). This helps them in responding quickly to market 

uncertainties (Damanpour, 1992).  Therefore, SMEs should not mimic MNCs' NPD processes or adopt 

large firms’ best practices (Terziovski, 2010) as their unique characteristics demand alternative 

product innovation management approaches.  

With the limited research on frugal Innovation, scholars have identified the need to understand SMEs' 

frugal products' development process. The study by Halila, Hoveskog, & Adari identified three phases 

as an essential step for frugal innovation process in SMEs 1) ‘choose a target customer’, 2) ‘develop a 

new product/service’ and 3) ‘a market entry’. The study is limited to one country in Europe, and the 

model they presented is more focused on the SMEs in the western world and may not suit the SMEs 

in emerging countries. Also, it provides limited evidence on how frugal product is developed in the 

second step. Thus, there is a limited understanding of the frugal product development process in the 

literature.   

Ojha (2014)  explores the development of frugal innovation in India by studying MNC’s. However, as 

SMEs have close relations with their customers, they have the potential to develop frugal products by 

not only identifying the local needs but also by overcoming market uncertainties.   

The frugal innovation literature has mainly focused on MNCs (Agarwal, Brem & Dwivedi, 2020; 

Sharmelly & Ray, 2018). For instance, the study conducted by Agarwal and Brem (2012) focused on 

different strategies to develop frugal innovation by studying Danish MNCs and provided insights into 
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the development process and success factors for frugal NPD. Another study conducted by 

Wimschneider, Agarwal and Brem, (2020) explores the understanding of frugal dimensions and NPD 

processes. However, their study has some limitations; the study is based on studying one region in 

Brazil. Secondly, the study has emphasised the product development process's identification and 

design phase but has not given the complete model for the frugal NPD process.  

Hence, there is a need to understand how SMEs develop a frugal product, which will help other SMEs 

to utilise the process to increase their growth and success.   

Chapter: 3 Methodology  

  
3.1 Introduction  

“Research methodology is a way to solve the research problem systematically. It … (is) science of 

studying how research is done scientifically” (Kothari, 2004). It provides a systematic approach for a 

researcher to discover facts and make sense (Hart, 1998). It is a comprehensive system of methods 

and rules that help facilitate the collection and analysis of data (Kawulich, 2005) and allows the reader 

to critically assess the reliability and validity of the research undertaken (Wilkinson, 2002). This chapter 

explains the methodological approach adopted in this research and how it has shaped the research 

questions and its overall research design. The model “The Research Onion” suggested by Saunders, 

Lewis and Thornhill (2009, p. 138) was used to plan, design, and justify the research approach. This 

research used two methods in two phases, the Delphi technique and the case study research. Adopting 

a progressively evolving phased approach has allowed each successive phase of this study to be shaped 

by the earlier phase's findings. This, in turn, facilitated the identification of the issues that needed 

further investigation in the subsequent phase. The key emphases of each phase are summarised in 

Table: 1  

Table: 3.1 The methodology chapter structure relating it to each PhD research project's main phases.  

  Phase 1   Phase 2  
Research purpose   Exploratory   Exploratory   
Research approach  Delphi, questions were sent for the 

opinion of frugal experts   
Case study research- Qualitative 
interviews & secondary data 
collection  

Phase objective  To understand the inclusion criteria of 
frugal products. This phase also sought 
to determine how frugal products can 
be identified and differentiated from 
other innovations.  

To develop a detailed understanding 
of the NPD processes of frugal 
products in emerging markets SMEs.   

Research strategy   Questionnaire  Case studies  
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Sample  Expert sampling, a sub-category of 
purposive sampling:   
Questions were sent to frugal experts to 
understand the inclusion criteria.  

Purposive sampling: Interviews were 
conducted with product development 
managers and people directly 
involved in developing frugal 
products.  

Research Instrument   Questionnaire   Semi-structured qualitative 
interviews, field notes, archives.  

Summary of Data collection   • Delphi technique was 
adopted by surveying experts’ 
opinions.  
• Three rounds were 
conducted, each after analysing the 
previous round.   
• In each of the three rounds, 
the different questionnaires/questions 
were was used to determine the 
inclusion criteria for characterising 
frugal innovation products.  

• Multiple case studies were 
conducted through qualitative data 
collection.  
•Semi-structured  interviews 
 were undertaken.  
•A triangulation approach was used 
for collecting all further relevant data 
from sources other than the interview 
participants to build case studies.  

 

The chapter begins by briefly detailing the purpose of the research, following the overall methodology 

in detail. The chapter then moves on to address the methods adopted for gathering data and analysing 

the results. Furthermore, the justification for the chosen approach is provided. The chosen approach 

was compared to other possible options available to the researcher to justify the selected 

methodology. Overall, the chapter aims to demonstrate that comprehensive and systematic 

consideration has been given to the research methods employed and designed to ensure rigour.  

 
 
 
3.2 Purpose of the Research  

  
There are three main purposes to research activities exploratory, descriptive and explanatory 

(Saunders et al., 2000). The exploratory approach aims to identify new insights and deal with 

qualitative nature issues (Saunders et al., 2000). Also, where little theory or prior research exists, this 

approach suits the best (Yin, 2014). In this case, it is particularly appropriate for the following reasons:   

• The lack of criteria to identify and differentiate frugal from other innovation types.  

• The lack of a theory that provides detailed insight into frugal new product development  

The table identifies the research's overall aim and the research questions generated from the literature 

review.  

Table: 3.2 Research Aim, Questions and Objectives  

Research Aim  Research Objectives  Research Questions  
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This research aims to analyse the New 
Product Development (NPD) processes 
through frugal innovation in an emerging 
market, Pakistan.  

RO: 1 To explore the NPD 
processes for frugal product 
innovation in SMEs  

RQ: 1 How do Pakistani SMEs utilize frugal 
NPD?  

RO: 2 To understand the 
challenges SMEs face in 
developing frugal products and 
how they overcome such 
challenges    

RQ: 2 What are the unique characteristics 
of the NPD process for frugal product 
innovation in Pakistani SMEs?  

  

  

  

  

Figure: 3.1 The Research Onion  

3.3 Research Perspective  

When designing the study, it was important to consider the most appropriate approach to conduct the 

research based on the most relevant research philosophy. Saunders, Lewis and Thornhill (2006) outline 

various theories identified, referred to as philosophies. The research philosophy involves a set of 

beliefs that direct the researcher’s research perspective (Guba & Lincoln, 1994). Additionally, it 

clarifies the research design, recognising the one that will work the best (Easterby Smith and Jackson, 

2012). The research philosophy refers to epistemological, ontological and axiological assumptions and 

undertakings that guide an inquiry in a research study. To choose the right research methodology, it 

is important to understand its building blocks, ontology, axiology and epistemology (Walshaw, 2012). 

The ontology explains ‘what’ knowledge is and assumptions about reality (Bryman & Bell, 2011). The 
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ontology can be objective or subjective. Objectivism within social science research holds that social 

entities are external to or independent of the concerned social actors. Thus investigations can and 

should be from that position (Bryman & Bell, 2011). Objectivism is used more often in natural sciences 

than social sciences (Holden & Lynch, 2004). 

On the contrary, subjectivism (also known as constructionism or interpretivism) perceives that social 

phenomena are created from the perceptions and consequent actions of those social actors concerned 

with their existence. Formally, constructionism can be defined as an “ontological position, which 

asserts that social phenomena and their meanings are continually being accomplished by social actors” 

(Becker, Bryman & Ferguson, 2012, P. 19). Axiology reveals the assumptions about the value system. 

On the other hand, Epistemology relates to what “constitutes acceptable knowledge in a field of study” 

(Saunders et al., 2009, p. 112). Epistemology refers to assumptions about knowledge, acceptability, 

validity and legitimacy, and how we can communicate this knowledge to others.  In general, 

epistemology describes ‘how’ the researcher knows about the reality and assumptions about how 

knowledge should be acquired and accepted. Scholars have sub-divided and highlighted the 

differences in commonly cited research epistemologies such as positivism, interpretivism and realism 

(Mackenzie & Knipe, 2006; Taylor, 2006). Taylor (2010) summarises the most commonly referred 

theories: positivism, interpretivism, and realism (Please see table for the difference between each). 

These research philosophies' purposes about the nature of the world complement the formulation of 

research philosophy, thereby influencing appropriate research approaches and methods. 

Understanding research philosophy and its relationship with methods are very important. Firstly, it 

helps decide which research design to choose and provides useful insights into developing a theory, 

often implicit (Easterby-Smith, Thorpe & Lowe, 2002).   

  

The research questions' nature helped the researcher choose the suggestion's methodological choices 

(Bryman, 2007).  The research could be exploratory, descriptive or explanatory. The first of these is 

appropriate when the phenomenon is entirely or mostly unknown, and the second is used when the 

phenomenon is known, but the causality of its constituent variables is not known (Rubin & Babbie, 

2016; Marczyk, DeMatteo, & Festinger, 2005; Yin, 2003). In contrast, exploratory research aims to 

understand the unexplored subject/area (Rubin & Babbie, 2016). The descriptive research explores 

and explains the research theme and provides relevant additional details (Sekaran & Bougie, 2016). 

This type of research aims to increase knowledge and help form a better understanding of a theme 

that has some gaps with regards to the current availability of information (Peffers, Tuunanen, 

Rothenberger & Chatterjee, 2007). Descriptive research calls for action by the researcher who needs 

to collect sufficient information from articulating the underlying phenomenon. It is not expected that 

they perform analysis to predict outcomes. As there is limited prior research in this area, this study 
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raises exploratory research questions. Its objective is to lay the groundwork, which can be followed up 

using theories that aim to explain actions or behaviour. As frugal innovation is a developing and under-

explored area, a qualitative exploratory approach was adopted. Also, as the core objective of 

exploratory research is to improve a researcher's knowledge towards a specific topic, it was expected 

that by adopting this approach, the researcher would gain new insights for finalising inclusion criteria 

for characterising frugal innovation products.  

 

 
  
Table: 3.3 Difference between Positivism, Realism and Interpretivism  

Theory  Definition   Research Design  Research Methods  
Positivism  positivism is defined as a 

scientific methodology 
that aimed to reach the 
laws of human behaviour 
and social life.  

Surveys; Experimental.  Structural interviews; 
Structural observations;  
Official statistics.  

Realism  Realism shares the view of 
positivism that there is “a 
reality that is separate 
from our descriptions of it” 
and includes a subjective 
dimension based on 
human actions (Bryman,  
2010, p. 29).  

Ethnography  Participant observation  
Unstructured interviews  
Personal documents  

Interpretivism   Humans understand the 
knowledge as they 
interpret their experiences 
of and in the world 
(Constantino, 2008;  
Spender, 1996).  

Experimental; 
Comparative.  

Non-specific, but methods 
are theory focused.  

  

  

As explained in the table above, positivism is appropriate where there is a significant chance of 

generalising and replicating research findings. In contrast, realism could be defined as a philosophical 

position that would assume reality's independence from the context and mind. Thus, the method 

adopted helped in ‘building a theory’ which was the primary purpose of the research. Therefore, an 

interpretive epistemological approach was adopted. Furthermore, this approach allows flexibility in 

data collection, allowing it to evolve as new matters come to light as further information is gathered, 

rich and deep in perspective, thus resulting in a complete and contextual understanding of the issue 

using qualitative data collection techniques. Thus, allowing the researcher to incorporate qualitative 

aspects by understanding participants' experiences, perceptions, and viewpoints.  
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3.4 Research Approach  

There are three types of research inductive, deductive and abductive (Johnston, 2014)( Please see 

table for key differences). For this research, both approaches were considered as Inductive approach 

helps in building a theory (Mackey & Gass (2015), whereas the deductive approach helps in testing a 

theory (Singh, 2015). Additionally, a deductive approach helps draw inference from a quantitative 

inquiry (Sultan & Yin Wong 2013), whereas the inductive approach enhances a theory using qualitative 

techniques. In the first phase of this research, deductive research was used to obtain the inclusion 

criteria for frugal innovation. After this, an inductive approach was used to understand the 

development process for frugal product innovation.  

 

  
Table: 3.4 Research approach differences  

Research Approach  

Inductive Approach  Deductive Approach:  

An inductive Approach is used where the study aims to 
build a theory in an under-explored area (Saunders et al., 
2009).   

A deductive approach is suitable to test the theory; 
researchers use theory to address a problem  

  

  

3.5 Research design, research strategy and links to research questions  

 Following Bryman (2007), the design of this research was shaped by its research questions. Further, 

to meet its core research objectives, the data had been collected in two phases. The first phase of this 

research determined the inclusion criteria for frugal innovation that paved the way for this research's 

subsequent phase.   

During the first phase of this research, it was essential to identify frugal products unambiguously to 

understand the frugal product development process. As frugal innovation is a developing area, and 

the literature on it is evolving, the inclusion criteria for frugal innovation products is not settled. 

Deploying a mixed-method approach was considered appropriate for this research as each research 

phase had a different objective. In the first phase, the best way forward to determine the inclusion 

criteria was to carry out a Delphi investigation of expert opinions, which need a deductive analytical 

approach and quantitative data collection, whereas in the second phase to understand the process of 

frugal product development an exploratory approach using qualitative case studies was deemed 

appropriate. The methods used at each phase provided the answers to the questions raised and laid 
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the groundwork for the next phase. This had been regarded as appropriate as research was first 

confirmatory, and then it was exploratory.  

  

Table: 3.5 Summary of Research design  
Data collection- Phase 
1  

�  
�  

Delphi technique was adopted by surveying experts’ opinions.  
Three rounds were conducted, each after analysing the previous round.   

 �  Different questionnaires/questions were used to determine the inclusion criteria for 
characterising frugal innovation products in each round.   

Data collection-Phase 
2  

� 
�  

Multiple case studies were conducted through qualitative data collection. Semi-
structured interviews were undertaken.  

 �  A triangulation approach was used by collecting further relevant data from sources 
other than the interview participants to build case studies.  
  

    
3.6 Phase 1  

The first phase was designed to fulfil one of this research's core motives, i.e., identifying rational 

inclusion criteria using the Delphi technique. It involved input from six frugal innovation experts. This 

phase's research design involved the extraction of questions for Delphi analysis from the extant 

literature to finalise the inclusion criteria to identify frugal product innovation. As a result, this first 

phase allowed the researcher to develop a deeper understanding of frugal innovation required for 

proposing the inclusion as well as exclusion criteria to the experts who had agreed to participate in 

the Delphi investigation and who provided their insights and considered views on the core 

characteristics for identifying frugal products. The results from this phase helped towards informing 

the second phase for data collection.  

  
Figure 3.2 Rationale for selecting Delphi Technique  
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Delphi technique helps the researcher get the most authoritative results by crystallising a  consensus 

from a group of experts" opinion by conducting a series of questionnaires combined with controlled 

opinion feedback" (Dalkey & Helmer, 1963 p. 458).   

 Delphi technique has been defined variously by different scholars. However, most of them broadly 

concur with  Linstone and Turoff (1975) that it is "a method for structuring a group communication 

process so that the process is effective in allowing a group of individuals, as a whole, to deal with a 

complex problem" (p. 3).   

Apart from Delphi, other research methods help reach a consensus, such as the Nominal Group  

Technique (Delbecq and Van de Ven, 1971) and focus groups (Fern, 2001). Nominal Group Technique 

consists of a structured face-to-face meeting where experts can submit ideas independently and 

privately. The ideas are collected and ranked in importance. On the other hand, in the Focus group, 

participants also meet face-to-face. They are asked to provide ideas and information through a 

moderator who attempts to limit the discussion to important areas. Delphi technique was chosen 

rather than any one of these two for two reasons. One, both these methods require face to face 

meetings with the participant, which was not possible for this research as well-known frugal 

innovation experts are geographically spread around the world. Second, a fundamental limitation of 

these two methods is that one or more persons in the group can dominate the whole group during 

the discussion, ruling out the emergence of real consensus or even the expression of free views of all 

(Dalkey, 1969). In contrast, in the Delphi technique, the quality of the information presented depends 

on the knowledge and expertise of the panel (Gallagher et al., 1993), and it allows anonymity, 

asynchronous interaction and participation of experts who are geographically spread and where 

overbearing behaviour has no effect (Donohoe & Needham, 2009). This made the Delphi technique 

the preferred choice for this phase of research.   

To conclude, the Delphi technique was used for this research phase because the literature on frugal 

innovation is still in its infancy; there are limited data and literature on frugal innovation; there is no 

widely agreed definition of frugal innovation, nor does its inclusion criteria have a shared 

understanding. In addition, there are few Frugal innovation experts globally. They are spread out 

across multiple cities and countries; therefore, conducting individual interviews or organising a focus 

group is not cost-efficient. Also, the Delphi technique allowed the avoidance of the bandwagon effect 

as anonymity of participants was maintained. Thus, this made Delphi an ideal method for data 

collection and analysis in phase one.   
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3.6.1 Overview of the Delphi Technique  

The Delphi method was first used in military research in the United States in the 1950s (Dalkey & 

Helmer, 1963). Because of its success, Delphi gained popularity in other areas too (Nuangchalerm & 

Charnsirirattana, 2010), grounding its position in forecasting in the fields of technology, economics, 

education, transportation, social sciences, as well as in national foresight programs and many others 

(Landeta, 2006). According to Hsu and Sandford (2007), the Delphi study is an iterative process that 

attempts to accumulate different viewpoints from a chosen panel of experts in a specific research 

area. The Delphi method relies on the use of expert opinions "to obtain the most reliable consensus" 

via a series of questionnaires with controlled feedback (Dalkey & Helmer, 1963). Also, it is preferred 

as a problem solving or policy-making tool that comprises of structured interaction across a group of 

experts on a specific subject when the knowledge about a problem or a phenomenon is incomplete 

and is used to obtain the most reliable group opinion (Kittell-Limerick, 2005; Nerantzidis, 2012; Okoli 

et al. 2004). A conventional Delphi study contains 2-4 rounds (Landeta, 2006). This provides an 

opportunity between rounds for potential changes based on experts being exposed to the considered 

views of other experts without any personal interaction. The Delphi questionnaire for this research 

was developed based on a literature review first conducted. Most researchers have focused on frugal 

innovation in the literature on frugal innovation's core traits or characteristics without explicitly stating 

the inclusion criteria of frugal products. Therefore, this research needed first to determine inclusion 

criteria for identifying a product as an outcome of frugal innovation. For the reason stated above, 

Delphi was chosen to meet this goal.  

Delphi's four major principles make Delphi different and useful (Graefe & Armstrong, 2011) than the 

other group communication methods. These are anonymity, iteration, controlled feedback and 

structured questioning (Lang, 1995).   

  

Table: 3.4 Delphi Design  
Delphi Design   

Panel size  For this research, seven participants were in the panel. It is suggested that four 
experts are okay (Delbecq et al., 1975) when conducting Delphi.  

Sample  Convenience sample based on the researcher's knowledge of experts in the 
area.  

Rounds   A general guideline is 3 rounds, as subsequent rounds do not make much 
difference in the outcome (Okoli & Pawlowski, 2004. 3 Rounds were done.  

Criteria   Initial examining is accomplished by carrying forward all factors selected by a 
simple majority (≥ 50%) of experts (Schmidt, 1997).  

Statistics  Mean factors and standard deviation.  
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3.6.2 Anonymity 

An important factor in Delphi is anonymity. All participants of this process remain anonymous until (or 

even after) a study is completed (Kennedy, 2004). Moreover, their views and opinions are not shared 

with anyone else in a way that would reveal their identity (Hasson et al., 2000). This allows experts to 

change their opinions without uneasiness than what happens when they are openly asked questions 

during interviews. It is important to make sure that all participants remain anonymous. It helps ensure 

positivity in the group, allows experts to participate and share their views freely, and reduces personal 

characteristics and not being dominated by other panel members. 

Further, anonymity encourages freedom and avoids confrontations or disputes within participants 

(Flostrand, 2017). This is possible as this method does not involve any direct interaction between the 

group members, and all responses are filtered through a facilitator (Campbell, Shield, Rogers & Gask, 

2004). In this research, the researcher herself acted as the facilitator. In addition, this research 

anonymity allowed the researcher to ensure controlled debates, use all positive points of the 

technique and minimise all the negatives (Mardani, Jusoh & Zavadskas, 2015). For instance, 

participants who get pressurised by their senior's opinion in the panel hence protecting the anonymity 

of panellists were particularly important. Panellists did not meet, nor did they communicate directly 

with each other via email. All communication went through the researchers. This allowed panellists to 

share their ideas freely without fear of embarrassment or ridicule by their peers. This also helped in 

providing unbiased and rational expert analysis validating the result of the study.  

  

3.6.3 Iteration with controlled feedback  

The Delphi method focuses on obtaining responses of the participants through the means of multiple 

questionnaire rounds  (Bali, Gümüş & Dağdeviren, 2013). The number of rounds in Delphi could vary 

from a minimum of two to a maximum of ten (Kennedy, 2004). However, Giannarou & Zervas (2014) 

argue that the total number of rounds should not ideally exceed three because a higher number of 

rounds could irritate the participants, resulting in a higher attrition rate among panel members 

(Habibi, Sarafrazi & Izadyar, 2014). The total number of rounds required would primarily depend on 

the data collected at various stages in the process and on when satisfactory answers to the research 

questions are crystallised. Another key area is the overall structure of the Delphi technique. Delphi 

technique comprises of two essential phases: the exploration and the evaluation (Saizarbitoria, 2006). 

However, it is argued that the procedure could be divided into three different phases: verification, 

exploration and synthesis (Goodman, 1987; Geist, 2010). Regardless of the total number of phases 

needed, both procedures adhere to the fact that they should start with an exploratory phase for a 
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Delphi study to operate effectively. It should focus on utilising an unstructured approach that would 

allow potential researchers to generate various theories, ideas and issues (Holsapple and Joshi, 2002). 

It could be regarded as a phase of mere idea generation (Masud et al., 2014). The first round must 

illustrate the core research objectives as this can allow the prospective participants to decide upon 

the issues that can be discussed further in the future.   

According to Giannarou and Zervas (2014), the research findings derived from the initial round of a 

Delphi study would help to impact the eventual results derived from the study and help shape up the 

structure and questions of the forthcoming rounds. Moreover, a successful Delphi research would also 

help provide participants with sufficient prospects for adding up fresh ideas, theories, criteria and 

issues in succeeding rounds of the study (Skulmoski, Hartman & Kran, 2007). The subsequent rounds 

of Delphi research could be combined to create the assessment phase of the Delphi technique. These 

rounds could be regarded as conventional tools where potential participants can filter the overall ideas 

and criteria provided through a structured tool of questionnaires. Even though the Delphi technique's 

assessment phase is usually quantitative, it still involves analysing ideas, inputs and criteria through a 

qualitative method (Day & Bobeva, 2005). Utilizing iterative questionnaires does not require potential 

participants to be consistently available at a specific schedule for interacting with other panel 

members due to Delphi's asynchronous nature. On the contrary, they would rather have an extensive 

time for responding towards almost every round. For this research, the Delphi technique method 

allowed adequate time and convenience to experts to provide their viewpoints in validating inclusion 

criteria for frugal products.  

  

3.6.4 Delphi Study Procedure  

As stated earlier, the Delphi technique is the best approach for incomplete knowledge as it allows 

participants to freely express their opinions due to anonymity, which reduces any possible conflict in 

knowledge (Skulmoski, Hartman, & Krahn, 2007). It helps participants reconsider and refine their 

opinion, followed by controlled feedback (Landeta, 2006; Rowe & Wright, 1999; Skulmoski et al., 

2007). Some issues need attention when using Delphi, which is choosing a questionnaire design and 

selecting participants.   

3.6.4 Questionnaire design  

The most important part of conducting research is to design a questionnaire structure. For this study, 

the Likert scale was adopted due to the purpose of the study. As the researcher wanted to identify 

between different situations (three, five or seven situations). There was also an option to use a degree 

of 10-point one. However, it was not selected as the researchers aimed not to assess the degree of 

agreement (Christie & Barela, 2005).   
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3.6.5 Delphi Rounds  

The choice of an appropriate number of Delphi rounds is related to the group size. This means that, 

although Delphi is a repeated process of ‘feedback’ when the sample is small, one round should be 

enough (Mullen, 2003). Nevertheless, two rounds can help get feedback and revise the responses 

received (Mullen, 2003). For the large samples, three rounds are recommended (Christie & Barela, 

2005). Nevertheless, the study's scope, for example, when the goal is to understand the ‘nuances’, 

and the sample homogeneity may accept a smaller number, i.e. less than three rounds (Skulmoski et 

al., 2007). Undoubtedly, it is up to the researchers to choose their study rounds, while they may prefer 

to sacrifice rounds to “guarantee panel participation and continuity” Landeta (, 2006: 479).  

3.6.6 Experts Panel  

The Delphi study is based on participants' opinions and expertise, which is why they are a key to its 

success (Gordon, 2009). When constructing the experts’ panel, it is important to understand that their 

experience (‘expertise’) or knowledge (‘knowledgeability’) determines the reliability and validity of the 

results (Adler & Ziglio, 1996; Kittell-Limerick, 2005; Rowe & Wright, 1999). Hence, panel members 

must be chosen based on their independence, capabilities, and knowledge (Keller, 2000; Hsu & 

Sandford, 2007). The relevance and value of the results derived from using the Delphi technique 

depend primarily on the panel of experts' overall composition. Undoubtedly, what determines the 

experts’ selection is homogeneity, which means they all must represent the same field. The results 

derived from a successful panel selection process can have multiple benefits (Keeney et al., 2010). 

First, selecting an appropriate panel helps improve the probability of timely completion and produce 

better results. Moreover, when the results have been published, there is a higher probability of 

relevance and acceptability at an academic and professional level.  

Conversely, if not carried out properly, the selection process of the panel could create several 

challenges. For this research, the panel selection was based on a criterion that has been defined 

explicitly and was not based on personal selection. The chosen experts satisfied four requirements; 

firstly, they acquired their knowledge and expertise through rigorous investigation. Secondly, they 

were willing to participate, thirdly they had sufficient time (to participate), and lastly, they possessed 

effective communication skills (Adler & Ziglio, 1996; Skulmoski et al., 2007). The expert selection 

criteria usually include scholarly publications on the researched problem, years of experience in the 

field and self-evaluation of their experience and knowledge on the topic. In any case, ‘knowledgeable 

persons’ could be identified either through literature search or recommendations from relevant 

institutions (Gordon, 2009) and other experts, deploying the techniques of purposive and snowball 

sampling (Bryman & Bell, 2011; Saunders, Lewis, & Thorhill, 2009). Delphi's successful implementation 

requires that stringent criteria have been followed to ensure that all the participants are research 
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experts (Yeh et al., 2014). For this study, purposive sampling was adopted to choose the panel's 

experts as the core emphasis was towards getting the most competent individuals irrespective of their 

position or location and should possess sufficient expertise for contributing towards the successful 

conclusion of the Delphi process. It is important for panel members to positively contribute to the 

research and share their expert opinion in guiding the research in the right direction. In this research, 

the panel member was chosen as active frugal innovation researchers to achieve its objectives. This 

was based on their recent peer-reviewed publication record.   

  

3.6.7 Panel Size  

Many different studies have agreed that the group size is highly related to the purpose of the 

investigation and the time and money available for the research (Cantrill, Sibbald, & Buetow, 1996; 

Mullen, 2003; Van Zolingen & Klaassen, 2003) and the response rate may vary between different 

disciplines, (Mason & Alamdari, 2007). Furthermore, there are no agreed criteria for assessing the 

panel size or what constitutes the required number of participants (Akins et al., 2005; Williams, 1994). 

Furthermore, Ogden, Culp, Villamaria & Ball, 2016) suggest the panel's composition is certainly more 

important than the size of the panel. The panel of experts' overall size in the Delphi technique changes 

from 4 to 100 (Gandomani et al., 2014); Gallego & Bueno, 2014; Okoli and Pawlowski, 2004; Cabral et 

al. 2005). For example, in the past, some studies have considered less than ten experts (Malano, 2005; 

Strasser, London & Kortenbout; 2005) and others have considered more than 100 (Kelly & Porock, 

2005). Some researchers warned that many experts are difficult to manage and do not guarantee 

better results than smaller groups of experts (Keeney et al., 2011). Though more experts can increase 

reliability (Murphy et al., 1998, Day and Bobeva, 2005), Hoffman (1958, p. 31) recommend that 

between 5 to 10 experts give a quality result. Against this background, we aimed at a minimum of 6 

experts in this study to yield reliable results (Skulmoski et al., 2007) and assure validity (Listone & 

Turoff, 1975). These chosen experts possess extensive knowledge and expertise in frugal innovation. 

It was also confirmed that all the participating experts understood the Delphi exercise's core aim: to 

ensure that they participated appropriately and did not become frustrated or lose interest.   

The Delphi study was conducted between July to October 2018. Delphi method can differ between 

different studies, depending on the communication mode between experts and the researcher. A 

conventional ‘paper-and-pencil Delphi study is conducted with printed questionnaires sent to the 

experts by post. With the increasing popularity of the Internet, a new type of ‘web-based Delphi has 

emerged. This type of Delphi is much less time-consuming and more comfortable for the researcher 

and the participants. For this research, ‘web-based Delphi was used, and the data was collected via 

email communication in three rounds over 16 weeks. For the reasons stated earlier, in this study, three 
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rounds were conducted. At times, the experts are offered incentives for participation in the study in 

vouchers, particularly when businesses conduct it. However, they were offered no reward for their 

participation in this research.   

3.6.8 The consensus in the Delphi technique  

  

The Delphi round cannot be ongoing and need to stop at some point. It is recommended that the 

number of rounds should be discussed at the beginning of the study to avoid any problems (Cantrill, 

Sibbald & Buetow, 1998; Fan & Cheng, 2006). On the other hand, it is also suggested (Rayens & Hahn, 

2000; Sharma, Nair & Balasubramanian, 2003) to stop the rounds when consensus has been reached 

with statistics. The aim of using Delphi design is to reach a consensus  (Dalkey & Helme, 1963). 

However, in the literature, the researcher should rely on consensus to conclude the research (Gracht, 

2012), and that consensus is not the main aim of the Delphi (Linstone & Turoff, 2011). Still, it is to 

attain stability of experts’ answers in consequent rounds. If there is no change in experts’ answers 

between two subsequent rounds, the study can be terminated, even if the experts still do not agree. 

Delphi's helps in understanding the experts’ knowledge and opinion. In the end, a researcher has to 

judge the conclusive outcome of the process based on the strength of logic and evidence and not 

merely based on numeric power of support for a notion.  

3.6.9 Summary   

The Delphi technique is well suited for developing theories from a factor-based framework with 

incomplete knowledge about a problem. This study aimed to discover the development process for 

frugal product innovation, but the criterion to identify frugal was unclear due to the novelty of the 

frugal innovation literature and no consensus on frugal definition innovation. Therefore, this Delphi 

study helped get experts' views to understand the inclusion criteria to identify frugal innovation.  

3.7 Phase 2  

  

3.7.1 Research strategy  

  

 Building upon the findings generated by the first phase, Phase two, of this study aimed to develop an 

in-depth understanding of the processes used by the Pakistani SMEs to develop new frugal products. 

To achieve this objective, case study research was conducted with eight firms involved in developing 

frugal products. The other available research strategy options included grounded theory, experimental 

research, action research, questionnaire surveys and archival research (Creswell, 2013). However, the 
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case study research was chosen as the best strategy as the research was exploratory, and the purpose 

was to build theory. In addition, the study's nature required an in-depth investigation with several 

dimensions, most of which the researcher cannot possibly anticipate (Neuman, 2011; Forza, 2016). 

Furthermore, conducting an experiment and action research was not possible as both entail some 

level of control of the researcher over the participants, which was not feasible in this case   

  

 Further, grounded theory was not adopted because it is most applicable in research into areas where 

very little has been written in the past (Creswell, 2013). On the other hand, an ethnographic design 

was not chosen for this research because it aimed to uncover the development processes and not 

understand the participants' culture or experiences (Berterö, 2015). Ethnography also requires that 

the researcher spends significant time in the research context being studied, a requirement that was 

not feasible for this research (Bryman & Bell, 2011). In turn, archival research is based on 

administrative documents and records alone (Yin, 2014), and some administrative documents were 

used for this research. However, the research was not dependent on archival records in a substantive 

way.   

  

The case study research strategy suited this research because it allowed the researcher to use multiple 

data collection methods (Creswell, 2013; Yin, 2014). Moreover, this facilitated investigation of a 

contemporary phenomenon within a real-life context (Yin, 2003).   

    
  

3.7.2 Case Study  

  

The Case study 2  helps a researcher understand the subject within a specific context in-depth, 

identifying key events or processes (Tetnowski, 2015). According to Yin (1994, p. 13), “A case study is 

an empirical enquiry that investigates a contemporary phenomenon within its real-life context, 

especially when the boundaries between phenomenon and context are not evident”. For this research, 

comprehensiveness of the case study method as a research strategy was considered a key advantage 

(Yin, 2002) as it helps in answering the questions “how” or “why” concerning the phenomenon of 

interest. Merriam (1998) explains a case study as “an intensive, holistic description and analysis of a 

bounded phenomenon such as a program, an institution, a person, a process, or a social unit”. To 

differentiate case study method from casework, case method and a case history (case records), she 

 
2 Yin, Merriam and Stake are the three seminal authors who provide procedures to follow when conducting 
case study research (Creswell, Hanson, Plano, & Morales, 2007)  
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stresses its unique, distinctive attributes: Particularistic (it focuses on a particular situation, event, 

program, or phenomenon); Descriptive (it yields a rich, thick description of the phenomenon under 

study) and Heuristic (it illuminates the reader’s understanding of the phenomenon under study).  

Noor (2008) classified case study research as a useful approach, particularly when the researcher 

attempts to understand a situation in great depth. Furthermore, a case study also helps the researcher 

when there is little control over the events. In addition, a case study can be a detailed investigation to 

undercover the context and processes involved in the phenomenon under study (Hartley, 1994).  

  

According to Merriam (1998), the case study does not involve any specific data collection methods but 

“focuses on holistic description and explanation” (p. 29). Case studies consist of more than one form 

of data collection method such as ‘archival searches, interviews, questionnaires and observation’ 

(Eisenhardt, 1989). Thus, case study research helps in gathering rich data (Neuman, 2011). Eisenhardt 

(1989) recommends case study research as a particularly useful approach in generating a new theory 

or confirming old theories.  

  

 There is a critique that case studies are easy to conduct and are not rigorous enough even if conducted 

properly by following appropriate protocols. In actuality, case studies are time-consuming and not 

easy to conduct (Yin, 1984; Patton & Appelbaum, 2003).   

  
Yin (2017) suggests if conducted properly, some strengths of case study lend themselves to capture 

the holistic and significant features of real-life events as it deals with a variety of evidence. He further 

recommends case study research as a particularly useful approach when a researcher aims to ‘expand 

and generalise theories (analytic generalisation) and not enumerate frequencies (statistical 

generalisation)’. Bozeman and Klein (1999) describe case study research's ability to understand 

underexplored subjects, particularly in the absence of any strong theory to depend on.   

  

3.7.3 Categories of Case Study  

  

There are three types of case studies identified by Yin (2003) exploratory, descriptive and explanatory.  

Explanatory case studies examine the data closely at a surface and deep level to explain the 

phenomena in detail. The researcher chooses this approach if the causality is to be established. 

Descriptive case studies are set to describe the natural phenomena which occur within the data in 

question. It is conducted when the researcher wants to explain the phenomenon and the real-life 

context in which it occurred. On the other hand, the exploratory case study is conducted when the 

researcher has no defined aim or no single set of potential outcomes (Yin, 2003). This research aims 
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to explore the phenomena, and because limited theory currently exists on the frugal innovation, hence 

exploratory case study type was more suitable for this research type.  

  

Stake (1995) distinguished case studies as intrinsic, instrumental and collective. The intrinsic case study 

is used when the researcher is particularly interested in a unique case and wants to understand it for 

its own sake (Stake, 1995). An instrumental case study is best suited for the study when you want to 

understand more than just the uniqueness of a phenomenon or an issue and are more interested in 

rebuilding or verifying a theory (Stack, 1995). A collective case study is an updated version of an 

instrumental case study and involves multiple cases (Yin, 2003). It uses data from multiple sources. 

Unlike intrinsic case study, which focuses on a particular problem solving, the researcher may 

generalise results for a bigger population in instrumental and collective case studies. In this research, 

a collective case study approach was adopted as a collective case study design to compare and contrast 

the cases and identify similarities and differences (Yin 2009).  

  

3.7.4 Design of Case Study  

  

There are two core issues in the case study design. One, identifying the “case” and the specific “type” 

of case study to be conducted and two, whether to conduct a single study or multiple case studies to 

understand the phenomenon. Yin (2002) suggests four types of designs that case study researchers 

can make use of. They include single holistic design, single embedded design, multiple holistic designs 

and multiple embedded designs. Yin advises the researchers to select the design that provides them 

with the best scope to answer their research questions and consider each design's strengths and 

limitations and the certain pitfalls to avoid while deploying them. As the case study method has 

attracted criticism for its lack of robustness as a research tool, it was important to design a robust case 

study. Researchers can adopt either a single-case or multiple-case design depending on the issue in 

question. If the researcher is investigating a unique, one-off phenomenon, the single case study is 

better. On the other hand, if the phenomenon under investigation occurs in multiple units, and the 

researcher wants to understand the similarities and differences between the different units, multiple 

case studies suit the best. As the development of frugal products is expected in many SMEs in Pakistan, 

multiple case study design was considered appropriate.  

Furthermore, single and multiple case studies are further divided into the holistic or embedded case 

study design (See table). In multiple-case designs, either a researcher studies multiple cases or 

multiple analysis units within different cases (Yin, 2009). Within this research, multiple cases designed 

was chosen, and a holistic case study was designed for the reasons stated above.  
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Table: 3.5 Single and Multiple case-study designs  
  

  

Holistic  Embedded  

Single  One case with one unit of analysis  Many cases each with one unit of 
analysis  

Multiple  One case with many units of analysis   Many cases each with several units of 
analysis   

    
  

3.7.5 The rationale for using Multiple Cases  

  

The researcher adopts a single case study design when there are no other cases available for 

replication. However, when more than one case is available, and the research aims to generate theory 

(Hakim, 1987; Westbrook, 1995), a multiple case study approach is necessary. In addition, studying 

multiple cases leads to the enriched analysis of the data as the data can be compared, contrasted and 

elaborated (Simon, Sohal & Brown, 1996). Eisenhardt (1989) believes that robust and well-grounded 

findings emerge from one source of data's corroboration by the evidence. Furthermore, cross-case 

analysis, which is possible only in multiple case study designs, helps generalise outcomes (Hott, 

Limberg, Ohrt, & Schmit, 2015 & Patton, 2015) and help build theory (Westbrook, 1995). The multiple-

case study design opted for this study because it aimed to understand a complex phenomenon 

situated in multiple units, i.e. SMEs in Pakistan, who successfully developed new frugal products.   

  

After deciding to conduct multiple case studies, the number of cases to investigate was to be decided. 

There are no prescribed minimum cases in multiple case studies (Tellis, 1997; Perry, 1998). On the 

other hand, it is not easy to determine whether the number of cases analysed is enough as a basis for 

generalisation (Swartz and Boaden, 1997). Literature shows, some studies use a limited number of 

cases, whereas others consider quite a few. If, however, the researcher has a good analytical ability to 

understand the nature and consequences of the interaction between various components of the 

systems and the components themselves, he/she can generalise from a few cases reasonably well 

(Normann, 1984). Bryman and Bell (2007, p. 64) argue that “[the] crucial question is not whether or 

not the findings can be generalised to a wider universe, but how well the researcher generates theory 

out of the findings”. Extant research (Siggelkow, 2007; Stake, 1995) shows that an in-depth 

investigation of smaller samples can uncover interesting phenomena and provide important learnings. 
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A smaller sample was therefore considered appropriate, allowing the researcher to draw upon the 

“logic and power of purposeful sampling... [to deliver] in-depth understanding” (Patton, 2002, p. 46).  

Following Eisenhardt's (1989) recommendation, seven cases were studied on six to nine case studies 

for this research. She argues that a theory built from less than four cases is not rigorous and more than 

ten cases generate so much data that it becomes extremely difficult to analyse. Thus, the researcher 

carried out case studies of seven SMEs in Pakistan.  

  
3.7.6 Sampling Strategy  

Sampling is a researcher's technique to systematically select participants from the available population 

to achieve the research's purpose. The population consist of the pool of potential subjects within 

which the phenomenon is situated. Therefore, for this research, the population comprises all Pakistan 

SMEs that have successfully developed a frugal product. For this population, seven SMEs were to be 

chosen as a sample for this research.   

  

Sampling is divided into probability and non-probability sampling (Etikan & Bala, 2017). In Probability 

sampling, there is a distinguishing characteristic that each unit in the population has a known chance 

of being included in the sample. More clearly, it is described as “every participant has an equal 

probability of being selected” from the population. In probability sampling, the data is drawn from the 

population's set, representing that study. In nonprobability sampling, randomisation is not important 

in selecting a sample from the population of interest; rather, subjective methods are used to decide 

which elements are included in the sample, and equally all participants or units in the population are 

not included (Ross, 1978; Vehovar, Toepoel & Steinmetz, 2016). To understand the frugal 

development processes, a non-probability sampling technique was used.  

In non-probability sampling, the purposive sampling strategy was adopted for this research. An 

effective sampling approach adds to the study's credibility due to the chosen participants' experience 

and expert knowledge. Purposive sampling techniques involve selecting certain units or cases ‘‘based 

on a specific purpose rather than randomly’’ (Tashakkori & Teddlie, 2003, p. 713). In addition, in 

purposive sampling, particular settings, persons, or events are deliberately selected for the relevant 

information they can provide that cannot be gotten as well from other choices" (Maxwell, 1997, p.  

87). Purposive sampling, widely used in qualitative research, helps choose the information-rich cases 

(Patton, 2002). This sampling design helps identify and select a sample that knows the subject 

(Cresswell & Clark 2011). In addition to knowledge, the interest of participants plays an important role 

when choosing the sample.  

In contrast, probabilistic or random sampling best suits the studies where the aim is to generalise the 

findings to reduce bias. Furthermore, some limitations are highlighted on purposive samplings, such 
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as the generalizability of results from the small sample size. However, using nonprobability purposeful 

sampling in case of studies, even if selecting small samples, can still increase the credibility of the 

research results (Kaczynski, Salmona & Smith, 2014). In any case, qualitative research is less concerned 

with generalisation, and it uses semi-structured interviews to understand and analyse participants' 

experiences with themes and categories (Patton, 2015).   

  
After choosing a case study approach and the number of cases to be used, the next step was to decide 

which cases to include in the research study. The relevant cases had to be ones that would help answer 

the research questions and build the theory, as suggested by Pettigrew (1990) and Yin (2003). For this 

research, it was important to find SMEs that have successfully developed frugal products. The criteria 

obtained from phase 1 of the research were applied to 100 SMEs, and the companies were ranked 

based on their scores. Amongst the top-ranked companies, the companies whose products appeared 

to be the most interesting examples of frugal products were included in this research. The additional 

criterion was that they had been established within the last ten years and independent product 

development processes.  

Furthermore, it was equally important to have access to the organisation over the time of the study. 

Of 100, 12 cases were shortlisted. Out of these 12, 7 cases were taken as a sample and studied in 

depth. The 7 cases which were chosen were the ones that met inclusion criteria fully. Furthermore, 

Yin (2015) has suggested that only one participant for each distinct case (Yin, 2015) can help achieve 

the results. Hence, in the targeted companies, one representative with relevant knowledge of how the 

company developed a specific frugal product or a person who has been personally involved in the 

product development process from the start was chosen for the interviews.  

3.7.6 Time Horizon  

  

There are two-time dimensions for conducting the research, cross-sectional or longitudinal. Cross-

sectional research is a snapshot and the study of a phenomenon simultaneously; on the other hand, a 

longitudinal study is conducted over a period (Bryman & Bell, 2011). This research is a cross-sectional 

study, for although the research started in February 2015, primary data collection was between July 

2017 until December 2019, with the researcher visiting organisations and interviewees at short 

intervals.   

3.7.7 Data Collection  

  

Data collection is a sequence of interrelated activities the qualitative researcher engaged in to gather 

relevant information to answer the research questions (Creswell, 2013). Also, it is important to choose 
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the right method to collect data for a case study research as it can affect internal and external validity 

and reliability (Yin, 1994).   

 For choosing a research method, a decision is made to use a single data collection technique or 

multiple methods to answer the research question. They both have their pros and cons. However, for 

this research and given the use of the case study research strategy, the researcher makes a 

multimethod qualitative choice method was used driven by the principles of ‘triangulation’ (Flick, 

1998; Eisenhardt, 1989). That is, the research uses more than one qualitative method of data collection 

and procedures. Triangulation increases reliability as it minimises the data's subjectivity and the 

process of gathering it (Stake, 1995).  

Furthermore, using many different methods and sources to collect qualitative case studies strengthens 

the study’s validity by cross-checking findings (Yin, 1994). Yin (2009) recommends using multiple 

sources of evidence when undertaking case study research, and it enables the analysis from multiple 

perspectives (Tellis, 1997), one of the principal characteristics of a case study. Thus, for this study, 

three primary data collection sources were adopted, including interviews, observation, and 

information in the public domain.  

Within this study, following the principles of triangulation and data collection methods suggested by 

Yin (2017), different methods were utilised, such as semi-structured interviews, documentation, field 

notes, websites. To get insights into the product development processes, semi-structured interviews 

were undertaken, and people were interviewed who were directly responsible for frugal product 

development.   

Although the organisations' working environments were observed, interviews were predominately 

used, and documents were collected when available. Apart from the primary data collection methods, 

the researcher also developed a case study protocol for data collection. The development of the 

research protocol is to improve the validity and reliability of data (Eisenhart, 1989; Yin, 2014) and 

because they provide the structure for corroboration of the analysis. The protocol contains the 

interview questions and “the procedures and general rules” to be followed during the entire process 

of data collection and analysis during the case study (Yin, 2014, p. 84).  

3.7.8 Interviews  

  

Interviews were the main method for data collection for this study as it helped the researcher in 

gaining an in-depth understanding of the subject under investigation (Bryman & Bell, 2011) as 

interviews are not only accepted as a primary source of information but form the backbone of primary 
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data collection in qualitative research designs (Yin, 1989). Many scholars have also agreed that 

interviews are among the most important sources of evidence in case study research (Yin, 2014; 

Merriam, 1988; Eisendrath, 1998). Interviews come in many forms, such as unstructured, focused, 

structured or semi-structured (Saunders et al., 2009; Edwards & Holland, 2013; Collins, 2010). Semi 

structured interviews were conducted for this research as these types of interviews sit between the 

structured and unstructured interviews and are mostly used in exploratory research (Saunders et al., 

2009) such as the current study. In an open-ended interview, the researcher could ask for the 

informant's opinion on events or facts, which could corroborate previously gathered data. In a focused 

interview, the respondent is interviewed for only a short time, and interviews are applied in situations 

where more than one individual answers the questions in an interview (Alsaif, 2015). Structured 

interviews are inflexible (Stuckey, 2013) and are helpful when the research aims to compare and 

quantify the answers by asking standardised questions with all the participants.  

  

On the other hand, semi-structured interviews are flexible and allow the interviewee to speak freely 

and tell you everything that he/she think is important for you to know. However, this can be at the 

same time a limitation when an interviewee is not talkative. Thus in a semi-structured interview, the 

interviewer tries to make the best out of both the approaches as it involves pre-formulated questions 

to give some focus to the interview, but at the same time interviewee can add new insights to the 

study (Myers, 2019) and the researcher can ask probing supplementary questions.   

  

During the semi-structured interviews, an attempt was made to have a good overview of the company 

and the participants to understand their demography and their role in developing its products. On 

average, the interviews took 30 minutes to 1 hour to conduct in one sitting on most occasions.   

  

Interviewing for data collection has its drawbacks. The possible weaknesses of interviews include 

response bias, inaccuracies due to poor recall, reflexivity where the interviewee states what they 

believe the interviewer wants to hear (Yin, 2014). The researcher followed guidelines suggested by Yin 

(2014) and Patton (2002) to deal with these weaknesses, corroborating the interviews with other 

information sources, otherwise known as data triangulation.  

Two experts in the subject conducted the pilot study before collecting data formally and officially to 

ensure that the interview questions were appropriate and the interviews' time allocated was sufficient  

(Creswell, 2013; Silverman, 2013).   
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The researcher recorded interviews and took notes throughout the interviews with interviews 

permission. Interviews were transcribed right after every interview.   

  

  

  
  

3.7.9 Document Analysis  
  

Document analysis is a systematic procedure for reviewing or evaluating printed or electronic 

documents (Bowen, 2009). Atkinson and Coffey (1997) refer to documents as ‘social facts’, which are 

produced, shared, and used in a socially organised manner. The document analysis was another data 

collection method to meet triangulation and support the interviews' evidence (Yin, 2014; Alsaif, 2015). 

This helped stability (Yin, 2015) and credibility (Eisner, 1991) of the data. The document analysis 

helped with the extra questions the researcher could ask as part of the study, and the information 

gathered can be an extra knowledge base about the case. It was also an efficient method as it was less 

time-consuming as a researcher only selected the data instead of collecting it. Thanks to the Internet, 

the data was available online, and it helped the researching and reviewing it again and again. The 

documents analysis was done by skimming, reading and interpreting the data available online.  

  

3.7.10 Data Analysis  

  

There is still no well-defined techniques for analysing case study data (Yin, 2014). The data analysis 

process “is not off-the-shelf; rather, it is custom-built, revised, and choreographed” (Huberman & 

Miles, 1984, p. 150, cited by Creswell, 2013).  

  

To begin the analysis process, the researcher created a case study database to maintain a chain of 

evidence and ease the analysis process, making retrieving case evidence quicker. This is in line with 

Creswell (2013, p. 180), who states that “data analysis in qualitative research consists of preparing and 

organising the data, i.e. text data as in transcripts, or image data as in photographs, for analysis 

through a process of coding and condensing the codes, and finally representing the data in figures, 

tables or a discussion.” For this research, data collection, analysis and report writing were conducted 

together.  

  

The data coding was done to reduce data into meaningful segments, giving them codes and combining 

them into broader themes (categorical aggregation). Following the coding and categorical aggregation 
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of the research data from the case study, the themes and inherent codes are displayed to allow for 

comparisons. Comparing the themes and codes from the various cases could include the literature 

review's theoretical/conceptual framework. These are all critical elements of qualitative data analysis 

(Creswell, 2013), and they guide the analysis of the research data for this thesis.  

  

The first step in the analysis process involved data organisation and getting a sense of the entire 

database. The researcher read transcripts and other documents to get a sense of the data collected 

before breaking them into parts, followed by writing memos, keywords, and phrases that the 

researcher pointed out while going through the transcripts.   

  

The next step in the analysis involved describing, classifying, and interpreting the data into codes and 

themes to find the development processes. Furthermore, coding and categorising is identified as a key 

to qualitative analysis (Creswell 2013). There are two methods available to the researcher when 

conducting case studies. The first is  NVivo. From collected data, themes and codes can also be formed. 

The second is developing themes from the literature review by developing pre-existing codes 

(Creswell, 2013). For this study, both methods were used as this study is exploratory.   

  

Firstly, the researcher aggregated the text from the interviews(transcripts), documents and field notes 

into small categories(codes), though not all the information was coded, some of the information was 

discarded, this was followed on the guidelines of Creswell (2013) on winnowing or sifting the data. 

This technique systematically separates factors that are not related to the research and cofounded 

during data collection. For example, during an interview, an interviewee got an urgent phone call that 

was unrelated to the research, though it was part of the transcript but was not coded.  The researcher 

developed between 15 and 21 first-order codes from each case study organisation matching different 

text segments. The researcher began the coding process with two codes (i.e., the research questions), 

and these codes were expanded upon as the database was viewed and reviewed.  

  

3.7.11 NVivo  

 

To analyse the qualitative data with the help of software, NVivo and ATLAS.TI. are the options 

available. NVivo is a tool that assists guide a researcher in analysing qualitative data (Bazeley & 

Jackson, 2013). NVivo version 12 was chosen to analyse the data for this research as it is the latest 

version. The usage of NVivo in modern world research has increased due to its flexible nature and 

increased the effectiveness and efficiency of analysing the data. The reason for choosing NVivo over 
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ATLAS.TI was that NVivo was available in the university, and the university provided adequate support 

in the form of training to use this software. The Graduate School  

Development Programme provided in the form of a workshop which lasted for three days. The first 

workshop focused on the introduction to NVivo. On the second day, organising the data, including 

sequencing the tasks with other tools, was taught. On the last day, intensive support was provided in 

using the software. In addition, there was also an option to arrange a one-to-one meeting after the 

three-day planned workshop. The training included how to use the software, storing and organising 

data collected for the case study, reading and writing memos. NVivo helped manage the data and 

ideas; visualising and reporting from the data enabled visualisation of the relationships between codes 

and themes. Lastly, by retrieving the right information from the available data to get a better insight. 

Furthermore, it helped code the data from the cases and aggregated the codes into themes, as text or 

image segments related to code or theme were easily located. Besides, there was guidance available 

in various forms – video tutorials and webinars online.   

  

3.7.12 Research Evaluation  

  

The concepts of reliability and validity are commonly used in quantitative research. However, 

researchers have started considering them in the qualitative research paradigm (Golafshani, 2003). In 

a quantitative study, researchers study the phenomena into measurable or common categories that 

can be applied to all subjects in wider and similar situations (Winter, 2000); hence it is easy to 

demonstrate replicability or repeatability. However, this is not easy in qualitative research and is not 

even necessary. Unlike quantitative researchers who seek causal determination, prediction, and 

generalization of findings, qualitative researchers seek an understanding of the phenomenon from a 

real-world context (Patton, 2001; Hoepfl, 1997). As a result, the norms for evaluating qualitative 

research are not well defined and widely accepted. According to Riege (2003), qualitative research 

evaluation should be confirmability, credibility, transferability, and dependability. There is a consensus 

that qualitative inquirers need to demonstrate that their studies are credible. Yin (2002) has suggested 

including three criteria to evaluate the quality of the case study design: internal validity, external 

validity, and reliability. These processes aim to build and maximise trust and minimise bias in the 

research methods, including findings (Creswell & Miller, 2000) and develop rigorous and robust case 

study designs (Yin, 2002).  
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3.7.13 reliability  

  

Reliability refers to the extent to which “the results of a study are repeatable” (Bryman & Bell, 2011, 

p. 41). If the study results are reproduced, it is possible to repeat the same methodology over time (if 

so, the research instrument is reliable). They emphasise the measurement and meaningfulness of 

research. Patton (2001) emphasises that the researcher should be concerned about reliability in 

conducting qualitative research, analysing results, and judging the quality of the study.  

Furthermore, to ensure reliability in qualitative research, the examination of trustworthiness is crucial. 

When analysing the qualitative study, the "usual canons of ‘good science’ require redefinition to fit 

the realities of qualitative research" (Strauss and Corbin, 1990). Furthermore, Patton (2001) believes 

that reliability is a consequence of the validity of a study.  

3.7.14 Validity  

  

Different names have been used for validity in qualitative research, such as quality, rigour and 

trustworthiness (Lincoln & Guba, 1985; Stenbacka, 2001). Validity “is concerned with the integrity of 

the conclusions that are generated from a piece of research” (Bryman & Bell, 2011, p. 42) and can be 

affected by a researcher’s subjective observation (Creswell & Miller, 2000). Many scholars (Lincoln & 

Guba, 1985; Maxwell, 1996; Merriam, 1998) have identified uniform procedures to validate qualitative 

studies. These are member checking, triangulation, thick description, peer reviews, and external 

audits. Though there is some information on these guidelines, very limited knowledge is present in the 

literature to explain why one method is better than the other or how many make the result valid.   

For this study, the researcher followed Creswell and Miller’s (2000) suggestions as a base to evaluate 

qualitative research. They have suggested three lenses: the researcher’s lens (reflexivity and 

triangulation), that of the participants (member checking) and those external to the study (pilot study, 

thick description, and peer review). The different procedures were followed within each lens due to 

the researcher's pragmatist philosophical position and choosing the evaluation procedures suitable 

for this research. This helped the researcher select the best procedures based on who assesses a 

study's credibility and the researcher’s philosophical positions toward qualitative inquiry (Yin, 2002). 

The following sections explain the practical procedures used by the researcher to ensure that the 

research is credible.  
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3.7.15 Pilot Study  

  

The researcher followed Yin (2014) suggestion and conducted a pilot study before starting case study 

research. He believes that piloting will help the researcher in refining data collection and following 

data-gathering instruments. The pilot study enabled the researcher to clarify the research design, 

develop interview questions and practise the interview situation.   

3.7.16 Selection of Interview Participants for the Pilot Test  

 

The pilot's choice was based on convenience and accessibility to the researcher (Creswell, 2013). The 

pilot study was conducted with experts of new product development who knew NPD processes and 

had knowledge about Pakistan SME’s. These experts work for organisations. One of the experts works 

at the university in Saudi Arabia and has a PhD with excellent NPD processes knowledge. The other 

expert works for a University in Pakistan with a PhD. He is a lecturer working with innovative SMEs in 

Pakistan and has NPD processes experience. The purpose of these pilot studies was to assess the case 

study protocol and the interview questions to see if they were appropriate for meeting the research 

objectives.   

3.7.17 Interview Setting  

 

Participants could choose interview settings such as a suitable time, which suits their schedule, a quiet 

environment and not too much background noise to avoid distraction. It also helps the researcher in 

recording smoothly and easily, and this was also suggested by Jacob and Furgerson (2012) to adopt an 

interview setting that suits the comfort of participants.   

  

3.7.18 Interview Instrument for the Pilot Study  

  

Many scholars (Bryman and Bell, 2007; Mason, 2002; Patton, 2002) have highlighted the importance 

of developing interview questions to conduct semi-structured or structured interviews, which can help 

achieve the research study's aim. Hence sufficient time should be spent in preparing a meaningful 

interview design. Manson’s (2002) 7 step method was used as a guideline in designing the research 

questions.   
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Figure: 3.3 Overview of the Planning and Preparation for Qualitative Interviews (Mason, 2002, p. 72).  

  

3.7.19 Interview Findings  

  
The first interview provided the opportunity to refine, rephrase and clarify. Some questions in the 

guide were too abstract for the people directly involved in the development process. Some 

recommendations were that the questions should be simpler, and the researcher should prompt the 

interviewees more with phrases such as “where did the idea come?” “How was the product developed 

from the idea in mind to the market?” Hence questions were amended as it was noticed that the 

original question, as it was framed, tended to elicit information about what they knew about NPD 

generally.   

The pilots encouraged using such prompts during the interviews, enabling the researcher to derive 

rich descriptions of events/instances of NPD processes. In addition, one of the pilots suggested that 

since the researcher wants to understand the NPD process in an emerging country Pakistan, there 

should be a question on how the challenges were overcome when developing a product.   

Furthermore, the pilot enabled the researcher to establish the interview timeframe between 30 

minutes to over an hour, depending on the interviewee. Employees of the case study organisation can 

have significant diversity in their knowledge of NPD processes.  

3.7.20 Conclusion  

  
This pilot study was undertaken to validate semi-structured interviews to study NPD processes in SMEs 

in Pakistan. Though, the pilot study had its limitations, such as participants did not have similar settings 

to the one in which the participants operated.  However, despite these limitations, the overall result 

of the pilot tests was to understand that the interview protocol which the researcher designs satisfies 

the requirements for validity and reliability within the less rigid parameters of qualitative research as 

it could adequately be used to obtain data on the concepts that the researcher hoped to measure.  
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To increase the qualitative inquiry's trustworthiness are reflexivity (Creswell & Miller, 2000), thick and 

rich description, triangulation, and member checking (Creswell & Miller; Merriam, 1998), which were 

you used in this research, as described below.  

  

3.8 Reflexivity  

  
Researchers need to evaluate how and what can influence data collection and analysis to increase the 

qualitative study's integrity and trustworthiness. In qualitative research, the researcher is a key 

individual who can influence data collection, selection, and interpretation. Reflexivity is a tool to 

conduct research evaluation by engaging in explicit, self-aware analysis of their role in which subjective 

responses can be transformed from a problem to an opportunity (Finlay, 2002) by continuing scrutiny 

of “what I know and how I know it” to recognize how to develop knowledge.   

3.8.1 Reflexivity Process  

  
Reflexivity makes the research more dependable (Riege, 2003). The reflexive analysis process starts 

from the moment the research idea takes shape, and the researcher should reflect on the topic for 

study and their relationship with the topic. The readers must know what made the researcher choose 

this topic and what benefit the researcher has from the study (Creswell, 2013).   

Kvale (1996) identified the “moral integrity” of the researcher as “critical for evaluation of the quality 

of scientific knowledge produced” (pp. 241-242). The researcher is the main research instrument of 

the research, and it is important to include some background information about the researcher as part 

of the thesis (Patton, 2002). This refers to the researcher's awareness of his role in influencing the 

research outcome due to prior assumptions and experiences. This involved the researchers’ examining 

both the existing literature and the lived world itself to clarify the research questions. In addition, how 

the researcher’s education and job experience informs the study's design and interpretations of the 

study's information.  

The researcher is a Pakistani national, which might have affected her awareness of setting issues and 

possibly her objectivity. She has gained her undergraduate degree (BA HONS Business Administration) 

and Postgraduate degree (MSc Business Management) from the University of Portsmouth, United 

Kingdom. The main subjects were focusing on NPD, business and corporate strategies. The knowledge 

and experience acquired during these degrees led to a certain understanding of innovation, NPD and 

SMEs in different parts of the world. Besides this, her MSc dissertation was on “Understanding the 

development process”, which involved a case study of a multinational organisation in Pakistan FMCG. 
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The main methods of data collection in this study were interviews and documentary analysis. The MSc 

dissertation helped the researcher prepare for her doctoral research, getting academic understanding 

about innovation and NPD and understanding different research methods and designs, some of which 

the researcher has adopted for a PhD.  

The researcher has six years of work experience in a bank in the UK and has been actively involved in 

developing and introducing new products and processes by her bank. The researcher has been a 

lecturer at the University and has four years of teaching experience. She has taught various courses 

such as innovation and entrepreneurship, business operations, marketing, the business environment 

at the foundation, undergraduate (UG) and Postgraduate (PG) level, including supervising UG and PG 

students for their dissertations. This has gained a very good understanding of academic literature.   

Furthermore, the University facilitated PhD students with specialised training sessions with Graduate 

School Development Programme, which helped the researcher write literature reviews, synthesise the 

literature, analyse data, and use software such as NVivo, Mendeley, and SPSS. The researcher has also 

attended conferences that helped her share her research with a wider scholarly and practitioner 

community.  

There was a possibility that the researcher’s background and experience could have influenced 

interpretations and decisions made during the study; hence the researcher needed to avoid the 

possible bias that could arise from her background and experience. As a researcher was aware of some 

of the possible factors, she tried to avoid them as much as possible. For example, she had a good 

academic and some practical understanding of different NPD processes. However, participants were 

the experts of NPD and had more practical experience of NPD processes. Therefore, the research 

participants were encouraged during the interviews to elaborate more on several occasions rather 

than assume that the researcher had a similar day-to-day experience of NPD as they did.  

Furthermore, considering the nature of research, which involves understanding the frugal NPD process 

in SMEs, it is common for some participants, who were company owners, not to give answers in 

sufficient detail for fear of information spilling over in public domain. As a strategy, the researcher 

made a provision to reiterate the confidentiality clause in the consent form used to gain permission 

for their participation in the research, i.e. “I agree to my interview being audio recorded and to being 

quoted in an anonymous manner that would not identify me”.   

3.9 Triangulation  

Triangulation is very valuable in the case study research (Cohen, Manion & Morrison, 2000). It involves 

comparing and cross-checking the different sources of evidence to determine the truth by studying 
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the phenomenon's richness and complexity from different viewpoints (Bush, 2007). Authors (Patton 

2002; Scott, 2007) have classified triangulation into four types. First is, data triangulation in which 

more than one source of data is collected at different times. Second is investigator triangulation, in 

which more than one researcher conducts and confirm the study. The third is theory triangulation, in 

which more than one theoretical perspective is used in interpreting the data. The fourth is methods 

triangulation, in which different methods are mixed to get the research results. Triangulation helps 

the researcher in overcoming the flaws of the research method but also mixing different methods 

helps in achieving and the best results for the study by avoiding their unique deficits (Denzin, 1978  

There are some limitations to triangulation, such as replication, incorrect interpretation and validity 

(Abdalla, Oliveira, Azevedo & Gonzalez, 2018). However, it is important to understand that 

triangulation is not restricted to validity (Cox & Hassard, 2005) as it helps in understanding the 

phenomenon holistically by forming a complete picture. Therefore, triangulation requires great 

creativity and ingenuity in the data collection process and accurate interpretations. For this research, 

the researcher adopted ‘methods triangulation’ (interviews, field notes, and document analysis) to 

understand the NPD process in SMEs in Pakistan to increase confidence that the case study had 

extracted the right information (Yin, 2014). In addition, some participants were queried a few times 

to check on the same thing to serve as a set of multiple sources or a form of data triangulation (Yin, 

2014).   

3.10 Member Checking  

The member checking method was established to understand the research from the research 

participant’s perspective and enhance credibility (Smith & McGannon, 2018; Lincoln & Guba, 1985). 

Member checking provides an opportunity for participants to check the data they provided (Doyle, 

2007; Merriam, 1998). This clear and obvious evaluative procedure in qualitative research “involves 

taking data, analysis, interpretations, and conclusions back to the participants so that they can judge 

the accuracy and credibility of the account” (Creswell, 2013).  This is also known as  “respondent 

validation” in researched methods literature (Silverman, 2011, p. 369). The research participants were 

given transcripts for review after completing each case's transcription to verify accuracy. Participants 

could amend their own words if they think that is not what they wanted to say. Themes were also 

shared with the participants' as member checking is best done when participants are provided with 

the themes and patterns gathered from the data than the actual transcripts (Creswell, 2009). The 

participants were given four weeks of receiving the document(s) to make the changes if they wanted 

to. Once the researcher received responses from the participants, they were happy with the 

transcription and did not want to bring any changes except a few spelling and syntax changes.   
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3.11 Rich, Thick Description  

Thick description is the method used to achieve credibility, leading to an in-depth description of the 

data collected from the participants (Zitomer & Goodwin 2014). Authors (Lincoln & Guba, 1985; 

Merriam, 1988) agree that rich, thick description allows readers to make transferability decisions. The 

thicknesses of the descriptions can relate to the multiple layers. For this study, the researcher provided 

readers with thick and detailed descriptions and themes to enable this research to decide if the 

research is transferable to their context or not (Creswell & Miller, 2000). It is hard to find if the 

description is thick enough; however, if the reader feels fully informed about the phenomenon, the 

researcher has included all requisite information (Stake 2010). Furthermore, to achieve credibility, the 

researcher took help from peer review to conduct other external research evaluation procedures.  

3.12 Peer Review  

Peer review helps in doing a thorough check on the research (Creswell, 2013).  The reviewer should 

ask honest questions about the methods used in the research. The peer reviewer was not part of the 

research but knew the subject area. The sessions between researcher and peer were written, also 

known as "peer debriefing sessions" (Lincoln & Guba, 1985). The research had one expert peer 

reviewer, an expert in innovation and research methods, who made notable contributions at the 

different stages and parts of the research by challenging the researcher, questioning the research 

methods, questioning data analysis, and understanding their robustness and credibility (Riege, 2003). 

After considering the researcher's materials, the reviewer agreed with most of the researcher's codes 

and themes about the theoretical framework.  

3.13 Ethical Consideration  

  

Ethical issues are present in any research, especially when dealing with human behaviour, as private 

information can be accessed when conducting interviews. Thus, a high ethical consideration standard 

was considered at every stage of this research. Informed consent was taken from participants before 

the interview (Cohen, 2007). Following the university guidelines, ethical requirements were 

considered and attended. The forms were sent to the Research Ethics Committee, from which a 

favourable ethical opinion (Reference number E356) (See Appendix 1.1) and guidance (See Appendix 

1.2) were received.  

In addition to the university ethical requirement, invitation letters (see Appendix 1.5) and Participant 

Information Sheets (see Appendix 1.6) were sent to the organisation and participating employees with 

the purpose of research. The participants were informed about the right to opt-out from the research 

at any stage before analysing research data. Additionally, there was anonymisation of all participants’ 
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case study organisations' to maintain confidentiality, as this was one of the conditions given for 

consenting to participate in the research.   

Lastly, as an ethical requirement (Creswell, 2012, Voss, Johnson & Godsell, 2016), copies of the 

research findings are planned to be sent to the case study organisations to help them understand the 

frugal products' development process.  

Conclusion  

This chapter elaborates on the research philosophy, approaches, sampling strategy and data analysis 

method employed in this research. It evaluates the researcher's choices throughout the research to 

ensure that the research findings are valid and reliable. This chapter on the research methodology 

successively leads to the NPD processes for frugal innovation in the case study SMEs as conveyed to 

the researcher.  
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Chapter: 4 Research Findings (Phase one)   

4.1 Research findings: Phase one   

In Delphi, a rating scale is a popular method in different studies (Cloosterman et al., 2013; Doughty, 

2009; Edwards, 2001; Gould, 2011; Roos & Wearden, 2012). The data gathered from Likert scales are 

considered ordinal, and responses are ranked by numbers expressing levels of the attitude assumed 

not to have equal distances between categories (Hildebrand et al., 1977). Categories for an ordinal 

data set have a natural order, in the case of this study, an attitudinal rating scale of 5 to 1. However, 

the interval between each category on the scale may not be equivalent in magnitude, and as such, 

there is no measure of the distance between the two-scale values. In other words, Likert scale 

categories represent relatively "more or less of something", such as pain intensity scores or participant 

attitudes.  

Furthermore, all verbal categories are mutually exclusive and ideally exhaustive. When analysing 

nominal and ordinal data, hypotheses are evaluated using nonparametric tests because they do not 

require the data to fit an assumed distribution. The assumed variance may not be homogeneous, and 

these tests make no assumptions that numerical values are equally spaced. For instance, in a test-

retest reliability trial for a five-point Likert scale for satisfaction, a participant scores' 2' at times point 

one and 4 at times two. These data suggest that the participant's satisfaction has increased from the 

second to the fourth position on the scale under ordinal conditions. However, under interval 

conditions, these data imply that the participant experiences twice as much satisfaction at time point 

two than at one, which, as a result, may affect internal consistency. In other words, nonparametric 

tests rank outcome variables from low to high or from best to worst (Motulsky, 1995). However, if the 

data is not assumed to be drawn from a normally distributed population, even interval and ratio data 

may require nonparametric tests. For these reasons, data analysis is driven by the research question, 

i.e., the specific objectives that preserve the meaning and scale's characteristics.  

4.1.1 Round One  

  

In the first round, experts were provided with an overview of the design, the purpose of the study and 

one open-ended question. The question was designed based on the literature review. There are 

instances where structured questionnaires have been used at the beginning of a Delphi study (Hsu 

&Sanford, 2007). However, Due to the scarcity of literature on Frugal, the closed-ended or highly 

structured questionnaire could not be formulated. An open-ended question was used to facilitate the 

exploratory commencement of the Delphi process in this round using Google Form; the experts were 

asked: "In your view, as an expert on frugal innovation, what criteria a product should meet to qualify 
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as frugal innovation product?" Respondents were notified that they were welcome to provide more 

than five criteria. Four replies were received from the chosen six experts (representing an initial 

response rate of 80%). I believe that the non-response was mainly because two experts were occupied 

with other urgent matters when they were approached. They were contacted again subsequently. In 

the end, all the replies were received, and the response rate for overall round one turned out to be 

100%. The responses to the opening question in Round 1 provided rich material for analysis.   

 4.1.1.1 Round 1 Analysis  

This step consisted of open coding to label different statements received by the experts (Strauss, 

1987). Firstly, once all the responses were received, each respondent was given a code. The responses 

were then read and reread to understand and develop categories from keywords or phrases used 

frequently in the responses. In establishing the categories, the need to use the best exemplifying 

phrases (Scholl et al. 2004). Thirdly, the responses were coded within the established categories. This 

helped in reviewing the categories formulated, and the responses were classified to modify the 

categories formulated, e.g., by merging similar categories. Lastly, the categories were reviewed to 

bring appropriateness of the coding. These steps required some rewording of individual statements to 

create a composite group response.  

  4.1.1.2 Results from Round 1     

The round one responses and findings are illustrated in the table below:   

Expert  Suggested  frugal  product  
inclusion criteria   

Selected quote, if applicable   

A  1. “Affordable for the target 
audience.  

2. Low  cost  with 
 inferior quality.  

3. Sustainable, green-friendly, 
less maintenance, less need 
for training, easily operable.  

4. Designed for local needs.”  

“Products are affordable of course for target audience preferably at a 
significantly lower cost so that within reach of the bottom of the pyramid, 
if it is just lower cost and inferior quality, I see that cost reduction, not 
innovation defeaturing alone can make a product frugal, but not 
innovative so has to be better in quality or another value metric beyond 
cost (e.g. sustainable, green-friendly, less maintenance, less need for 
training, easily operable etc.) product should be based on local needs but 
customise-able for global needs finally, it should also be aspirational and 
inspirational with respect to branding so that both rich and poor can 
relate to it.”  

B  “TANGIBLE:   
Affordability  
Simplicity  
Sustainability 
Quality  
INTANGIBLE:  
Purpose”  

  

C  1. Use minimal resources  
2. Cost-effective  
3. Offer higher value than 

the predecessor  

“Frugal innovative products are new products, conceived in a resource 
constrained environment (use minimal resources), cost-effective and 
offers higher value (as compared to the predecessor) in terms of 
economic or environmental or social or all. It needs to move away from 
good enough, cheap features.”  



72  
  

D  1. “Highly affordable  
2. Developed to address the 

unmet needs of the society, 
especially the low-income 
segment.  

3. Focus on need.  
4. Do more and better with 

less.  
5. Faster, better and cheaper.”  
  

  

E  “Reduces the total cost of usage 
and/or ownership substantially 
(normally, no less than by one 
third).  
Focuses on core functionalities, 
and reduces unnecessary bells 
and whistles,  targets an 
appropriate performance level 
(no over-engineering).  
Meets all applicable regulatory & 
safety norms.  
Open new market segments.”  

  

F  “Cost-effectiveness and ease-of 
use.  
Address Bottom-of-the-Pyramid 
customers.  
Problem-Centric.  
Fast-to-market.  
Resourceful.  
No-frills.  
Sustainable.  
Break-through”  
  

“The importance of Circular Economy and Frugal Innovation, enabling 
each other with the emphasis on Refurbishing, Urban Mining, Product as 
A Service Model and the Modular aspects in product design & 
development. Need not be the cheapest but needs to be affordable to 
the B2B and B2C target segments. Furthermore, it was added that there 
is enough space for frugal innovation-led solutions from the bottom of 
the pyramid to the middle class in the consumer segment and the SMEs 
in the business segment.”  

 Table 4.1 Round 1 responses  
4.1.2 Round Two  

Based on the analysis of the results obtained from Round 1, the Delphi second-round questionnaire 

was developed. Respondents were asked to assess the degree to which they agree or disagree with 

the appropriateness of some suggested criteria for frugal innovation products. The Likert-type scale 

was used to get the responses ranging from 1 denoting “strongly agree” to 5 denoting “strongly 

disagree.” (Appendix) Experts were not expected to add any other criteria or any comments. Five 

replies were received in the second round. One expert got delayed in responding due to workload. , 

however, eventually, all responses were received.  

The statements on which the experts have given their rating in round 2 were used as hypotheses, and 

these hypotheses were tested using the data generated from this round. For the testing of hypotheses, 

both parametric and non-parametric tests could be used. However, a parametric test such as the ‘t-

test can be used only when the data is normally distributed, or we have many data points (300+). 

Therefore, the data were first analysed using SPSS to see if the data were normally distributed or not. 
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Table X shows that the data on statements 3,4,5, 9, 14, 15,17 and 19 is normally distributed and for 

the remaining statements, it is not normally distributed. Therefore, for statements 3,4,5, 9, 14,  

15,17 and 19 a parametric test ‘t-test was conducted and for the remaining statements, non-

parametric tests were conducted.    

  

   

  
Kolmogorov-
Smirnov  
Statistic  df  Sig.  

Shapiro-Wilk  
Statistic  df  Sig.  

1- FP are affordable for target customers.  0.435  7  0.000  0.600  7  0.000  

2- FP meet needs of customers at the bottom of income 
pyramid.  

0.338  7  0.015  0.769  7  0.020  

3- Despite being affordable, FP are high quality products.  0.270  7  0.133  0.759  7  0.016  

4- Development of Frugal product involves striping out of 
non-core features.  

0.245  7  .200*  0.888  7  0.263  

5- Development of FP involve use of environmentally 
sustainable practices.  

0.258  7  0.174  0.818  7  0.062  

6- FP should have minimal maintenance.  0.360  7  0.007  0.664  7  0.001  

7- FP need little training for customers to use them.  0.360  7  0.007  0.664  7  0.001  

8- FP should meet local needs.  0.504  7  0.000  0.453  7  0.000  

9- FP should be customisable for global needs.  0.253  7  0.197  0.820  7  0.064  

10- FP should be aspirational and inspirational with respect 
to branding so that both rich and poor can identify with 
them.  

0.354  7  0.008  0.729  7  0.008  

11- FP are simple in their construction.  0.360  7  0.007  0.664  7  0.001  

12- FP are novel products.  0.304  7  0.050  0.781  7  0.026  

13- FP are conceived in resource-constrained environments.  0.360  7  0.007  0.664  7  0.001  

14- FP need to move away from good enough, low-cost 
features.  

0.267  7  0.140  0.894  7  0.294  

15- Development of FP should focus on meeting currently 
unmet needs.  

0.256  7  0.182  0.833  7  0.086  

16- FP are not technology push solutions.  0.345  7  0.012  0.732  7  0.008  

17- FP reduce the total cost of ownership by at least one third 
of comparable products.  

0.296  7  0.063  0.840  7  0.099  

18- FP are focused on core functionalities.  0.360  7  0.007  0.664  7  0.001  

19- FP target high product performance levels.  0.219  7  .200*  0.915  7  0.432  

20- FP are not over-engineered.  0.435  7  0.000  0.600  7  0.000  

Table 4.2 Tests of Normality  

    
The results of the one sample ‘t-test are shown in Table Y. The test value for this was put at 3, indicating 

neutrality on the 5-point Likert scale.  



74  
  

  

   t  df  
Sig. (2 
tailed)  

Mean  
Difference  

95%  
Confidence  
Interval of the  
Difference  

Lower  Upper  
3- Despite being affordable, frugal products are high quality 
products.  

2.646  6  0.038  1.000  0.08  1.92  

4- Development of Frugal product involves striping out of noncore 
features.  

0.891  6  0.407  0.429  -0.75  1.61  

5- Development of Frugal products involve the use of 
environmentally sustainable practices.  

2.521  6  0.045  0.857  0.03  1.69  

9- Frugal products should be customisable for global needs.  1.369  6  0.220  0.714  -0.56  1.99  

14- Frugal products need to move away from good enough, low 
cost features.  

2.121  6  0.078  0.857  -0.13  1.85  

15- Development of Frugal products should focus on meeting 
currently unmet needs.  

4.500  6  0.004  1.286  0.59  1.98  

17- Frugal products reduce the total cost of ownership by at least 
one third of comparable products.  

4.382  6  0.005  1.143  0.50  1.78  

19- Frugal products target high product performance levels.  0.750  6  0.482  0.429  -0.97  1.83  

Table 4.3 One-Sample Test (Test Value = 3)  

Based on these results criteria indicated by statements 4, 9,14 and 19 were excluded as support for 

them in the data from round 2 was not statistically significant (p<0.05). The non-parametric test result 

for the statements where the data is not normally distributed is shown in the table.  

  

    
Null Hypothesis (One-Sample Kolmogorov-Smirnov Test)  Sig.  Decision  

 1- Frugal products are NOT affordable for target customers.   .000a  Reject the null hypothesis.  

 2- Frugal products DO NOT meet the needs of customers at the bottom of the 
income pyramid.   

.015a  Reject the null hypothesis.  

 6- Frugal products should NOT have minimal maintenance.   .007a  Reject the null hypothesis.  

 7- Frugal products DO NOT need little training for customers to use them.   .007a  Reject the null hypothesis.  

 8- Frugal products DO NOT should meet local needs.   .000a  Reject the null hypothesis.  

 10- Frugal products should NOT be aspirational and inspirational with respect to 
branding so that both rich and poor can identify with them.   

.008a  Reject the null hypothesis.  

 11- Frugal products are NOT simple in their construction.   .007a  Reject the null hypothesis.  

 12- Frugal products are NOT novel products.   .050a  Reject the null hypothesis.  

 13- Frugal products are NOT conceived in resource-constrained environments.   .007a  Reject the null hypothesis.  

 16- Frugal products are technology push solutions.   .012a  Reject the null hypothesis.  

 18- Frugal products are NOT focused on core functionalities.   .007a  Reject the null hypothesis.  
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 20- Frugal products are over-engineered.   .000a  Reject the null hypothesis.  

Asymptotic significances are displayed. The significance level is .050.  
   a. 

Lilliefors Corrected Table 4.5  
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It shows that all statements posed to the experts as potential frugal innovation product criteria have 

been supported. This provided the following list of criteria at the end of round 2.   

4.1.2.2 Round Two Results  

The set of questions (see below table) was sent to the experts. The following results were achieved on 
the completion of round 2.  

1.  Frugal products are affordable for target customers.  

2.  Frugal products meet the needs of customers at the bottom of the income pyramid.  

3.  Frugal products should have minimal maintenance.  

4.  Frugal products need little training for customers to use them.  

5.  Frugal products should meet local needs.  

6.  Frugal products should be aspirational and inspirational with respect to branding so that both rich and poor 
can identify with them.  

7.  Frugal products are simple in their construction.   

8.  Frugal products are novel products.  

9.  Frugal products are conceived in resource-constrained environments.  

10.  Frugal products are not technology push solutions.  

11.  Frugal products are focused on core functionalities.  

12.  Frugal products are not over-engineered.  

13.  Despite being affordable, frugal products are high-quality products.  

14  The development of Frugal products involves the use of environmentally sustainable practices.  

15.  The development of Frugal products should focus on meeting currently unmet needs.  

16.  Frugal products reduce the total cost of ownership by at least one third of comparable products  

Table: 4.5 Round 2 Results  

As the criteria generated by round 2 are too many, they were listed following the strength of 

endorsement from experts measured by the statistical significance. Table z shows the listing with 

relevant p values. (lower the p-value higher is statistical significance).  
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Number  Frugal product criteria  Sig. (2-tiled)  

1    Frugal products are affordable for target customers.   0  

2   Frugal products should meet local needs.   0  

3   Frugal products are not over-engineered.   0  

4  The development of Frugal products should focus on meeting currently unmet needs.  0.004  

5   Frugal products reduce the total cost of ownership by at least one third of comparable 
products.  0.005  

6    Frugal products should have minimal maintenance.   0.007  

7    Frugal products need little training for customers to use them.   0.007  

8  Frugal products are simple in their construction.   0.007  

9   Frugal products are conceived in resource-constrained environments.   0.007  

10   Frugal products are focused on core functionalities.   0.007  

11    Frugal products should be aspirational and inspirational with respect to branding so that 
both rich and poor can identify with them.   0.008  

12   Frugal products are technology push solutions.   0.012  

13   Frugal products meet the needs of customers at the bottom of the income pyramid.   0.015  

14  Despite being affordable, frugal products are high-quality products.  0.038  

15  The development of Frugal products involves the use of environmentally sustainable 
practices.  0.045  

16    Frugal products are novel products.   0.05  

Table 4.6  

      
   

4.1.3 Round three  

Based on the analysis of the results obtained from Round 2, two specific statements that emerged as 

potential inclusion criteria had a somewhat conflicting meaning, and only one of these could have 

been logically accepted. A third-round questionnaire was developed to resolve this, and experts were 

sent this out in the email. Experts had to choose one option from the two statements using agree or 

disagree.   

All except two respondents replied on time in this round; however, all responses were eventually 

received. Based on the responses to the third-round questionnaire, the criterion was developed.  
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4.1.3.3 Round Three Analysis  

The experts were provided with the following two statements:  

1. Frugal products are affordable for target customers.  

2. Frugal products meet the needs of customers at the bottom of the income pyramid.  

  

4.1.1.4 Round Three Results  

The experts agreed on the following statement. This ended round three and the Delphi process.  

Frugal products are affordable for target customers.  

Following this result, the criteria, ‘Frugal products meet the needs of customers at the bottom of the 

income pyramid’ was removed from the list, and the top 10 criteria in terms of strength of expert 

support to them were chosen and are listed below as the finalised criteria to identify a frugal 

product.  

      
  

Finalised frugal product inclusion criteria  

  Frugal products are affordable for target customers.   

 Frugal products should meet local needs.   

 Frugal products are not over-engineered.   

The development of Frugal products should focus on meeting currently unmet needs.  

 Frugal products reduce the total cost of ownership by at least one third of comparable products.  

  Frugal products should have minimal maintenance.   

  Frugal products need little training for customers to use them.   

Frugal products are simple in their construction.   

 Frugal products are conceived in resource-constrained environments.   

 Frugal products are focused on core functionalities.   
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Conclusion  

It could be argued that certain views and preconceptions of a problem were imposed upon the 

respondent group in this study by asking them to rate an already designed set of statements. 

Additionally, the Delphi method is often criticised for assuming that it can surrogate all other 

communication in a given situation. In the attempt to overcome this, all participants were asked in the 

second round to provide additional comments if they felt they wanted to contribute from other 

perspectives related to the problem. In the third round, they were also asked to comment on the 

rerating decisions.  

When coding and developing themes, the preconceptions of the investigator were outlined from the 

outset, and cross-coding of a fragment of a dataset by an independent researcher was employed 

(Appendix Fifteen) to ensure that the codes and the emerging themes were not unduly influenced by 

the pre-existing notions and ideas of the investigator. It might be argued that in this detailed 

description, some depth and complexity was lost, but a detailed overall description was maintained.  

Careful consideration has been given to protecting the participants' anonymity through the 

employment of an anonymous database for the collection of their responses. Anonymous 

participation was hoped to avoid peer pressure in forming opinions about the subject under 

investigation. All participants were emailed an information participation sheet that explained the 

process of the study in detail. Ethical approval for all aspects of the methodology was granted by the 

University of Portsmouth Research Ethics Committee in December 2017. This study's results are 

qualitative and derived from an analysis of participant responses for themes, patterns, and 

relationships, resulting in frugal products' inclusion criterion.   
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Chapter 5: PHASE TWO CASE STUDIES   

  

5.1 Introduction  

Following the previous chapter's explanation of the research methodology, this chapter presents this 

research's findings from the analysis of new product development by the seven case study 

organisations from different sectors. The case study companies were chosen from a list of 63 

companies recommended to the researcher by academics, civil servants, and entrepreneurs who have 

knowledge of Pakistani SMEs in general and innovative SMEs. The 10 inclusion criteria that emerged 

from the Delphi technique discussed above were meticulously and systematically applied to 63 

recommended companies. 7 companies that met the most criteria were chosen for phase two of this 

research.  

The findings are based on the analysis of the case study data. The researcher used the case study 

protocol, attached in Appendix, to guide her investigations. Accordingly, the details of participants or 

interviewees, their identifiers, and links to their answers are presented in Table and Table for the 

respective case study organisations.   

5.2 Company A  

  

5.2.1 Overview of the company   

In Punjab, Pakistan, Company A has pledged to solve access to safe drinking water, water scarcity, and 

sanitation in the developing world. The company strives to provide safe and demineralised water using 

advanced innovative products based on leading polymeric technologies.   

The company believes that innovative and sustainable technological interventions can solve 

consumers' problems in the developing world. Through these, it can create a positive and sustainable 

impact on society. Its pledge is to research, innovate, and design human-centric, cost-effective, 

environment-friendly products that can eliminate waterborne diseases and save millions of precious 

lives around the globe.   

 The microbiological water purifier that the company has developed can remove bacteria, viruses and 

parasites to prevent waterborne diseases. It purifies up to 40,000 litres of water, enough to supply 

safe drinking water for a family of five for up to three years. At almost £15, the customer can obtain 

clean drinking water for the whole family for 5 years.   



81  
  

With its filters, company A has helped thousands of underprivileged people through various projects 

in the slum of Faislabad, Haroonabad, and Afghan Refugee Camp in Islamabad. The company also 

provided clean drinking water to those affected by the Floods in the Kerala state of India with the help 

of their innovative filters.   

 5.2.3 Inspiration and reason behind product development  

The inspiration for developing an innovative water filter came from a Swiss product, LifeStraw. What 

inspired the founder of this product by such technology is a long story. When asked how he got the 

idea of this product and how he converted it into a real product, he replied: “it has been a very long 

journey, and the product is still not in the market. I will tell you about the developing concept, how 

we developed the product - I was studying in my first year in UET3 Lahore. We, being students of 

engineering, knew about a product called LifeStraw by Vestergaard. At that time, LifeStraw was the 

most famous product. So, we started working on that technology as a group project and planned to 

introduce it in Pakistan.”   

On asking why he thought of creating a water purification product only, why not anything related to 

food or shelter or anything else? He replied: “I had lived all my life in Karachi, where we used to drink 

Nestle Water. And people who drink bottled water have a stomach that is very intolerant to any kind 

of bacteria. So, when I went to UET, Lahore, I got chronic diarrhoea in the first month only, and due to 

that, I lost 40 kgs in 4 months. But I recovered eventually, and after two months, this project started. 

So, we were, you know, thinking around something that keeps this water clean and safe to drink on 

the campus because many students caught chronic diarrhoea.”  

It is a well-recorded fact both in scholarly and practitioner literature that many product ideas have 

their roots in the problems innovators face in their daily lives (McAdam & McClelland, 2002). The 

contaminated water in the campus led him to think of creating such a product as a group project, and 

a well-known existing product inspired the technology used in the product.  

5.2.4 The process behind the final product  

Since there is a national laboratory or company in Pakistan that manufactures geomembranes, there 

is no university that offers courses on membrane manufacturing, and the development team had a 

hard time manufacturing what they wanted to. At that point, it seemed something almost impossible 

to do as he said, “We started reading research papers on hollow fibre membrane as teachers also had 

no idea about this technology. Those teachers who studied abroad had a slight idea about it. They 

knew such technology exists, but they did not have complete knowledge about it.”    

 
3 University of Engineering & Technology Lahore  
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With no knowledge and help around, he and his team decided to write to the International community, 

“ We started asking international academics and businesses abroad, but they were not replying. Of 

course, they do not reply to such emails without commercial benefits. So, what we did, we developed 

a website of an online company and presented it in a way that looks like some established and big 

company working on similar technology. And then we started writing to these international professors 

that we are looking for a consultant who can help us develop this product because we pretended to 

be a big company that wanted to invest in this technology. So, this is how we started gathering 

knowledge from such people.”  

Trying this trick did help them in receiving some useful data, but it was a long process, “We contacted 

around 150 to 200 companies around the world and kept altering our method of manufacturing our 

product, and after around 500 to 600 alterations miracle type of research. Eventually, we succeeded 

in developing our compositions and were able to find out the missing elements of the research papers 

that we studied through these consultants. So, since the results were accurate, we ordered some 

samples but could not place product manufacturing orders. Hence, that connection with those 

companies and consultants also ended there.”  

 This was when the founder of this company completed his engineering degree from UET and joined 

LUMS,4 an incubation centre where they used to teach the students how to develop technologies. He 

further elaborated, “So, I started going to that incubation centre, and I started participating in various 

competitions, and we used to win some of those contests. So, we used to spend the money that we 

used to get from those contests as a prize on ordering some samples. We then used those samples in 

some pipes and used them to get the water tested. So, this kept going on, and there was a time when 

we realised, okay, there is no way we can start manufacturing it ourselves and take this product to a 

finished form. When we searched about the manufacturing machine, we found out it was for around 

50 million Rs which was extremely expensive for us to purchase.”  

When nobody could help them, they came across a professor at their university campus who had just 

completed his post-doctorate from France. He was working on nano-fibres which is similar to hollow 

fibre membrane. The professor helped them with their project and let them work on the nano-fibre 

machinery for reverse engineering. “We reversed that nano-fibre machinery and made the first-ever 

hollow fibre membrane manufacturing machine in Pakistan., and it was sufficient to do our job. So, 

this is how we gave a final shape to our product and raised investments. We gave our product to 

around 10 thousand people for producing clean drinking water and gathered a lot of data from that.”  

 
4 Lahore University of Management Sciences (LUMS)  
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5.2.5 Challenges faced during the development process  

According to the company's founder, it lacked the required resource that hindered its development 

process. They had no experience and had no support structure. They had some individuals. But 

according to the founder in Pakistan, you can’t rely on a good support structure based on a few 

individuals as he believed in Pakistan, some individuals are there to help you out, but there is no 

organised support structure. 

He further explained initial funding was a big challenge for him. He further stated that “Manufacturing 

is a very expensive thing. When you make a mould to shape different bodies, it costs you around 

$10000. So, we were putting in a lot of money. Hence, I was under a huge loan. I had to pay people 

around $350, 00 which is a huge amount for a fresh graduate belonging to the middle class. When we 

succeeded in raising the money, then we had to hire people. The problem we faced was that people 

here don’t know how to maintain the financial records of your company, people don’t even know that 

you cannot take cash from a private limited company, it should be an account to account transfer, and 

it can take up to 3 days in Pakistan for an account to account transfer. So, from the education side to 

other sectors, people don’t know how to work. When we started hiring people, I had this vision that I 

would be hiring people from Pakistan and training them, but it was a huge mistake. I lost hundreds 

and thousands of dollars on those people and their training.”  

5.2.6 Involvement of others in the development process  

While telling about others' involvement in the development process, he said, there have been a 

number of people. People came and went in different stages. So, the founder initially started with two 

people who were classmates. They both left this idea and then made another group that included 

other classmates and juniors. Team members were working as the operating officer of the company. 

Team member B is leading the technology team and setting up the factory in Singapore.” 

The product development manager also mentioned a few other people who are not a formal part of 

the business but played a crucial role in developing the product, “In teachers, Professor M, a doctor 

now, helped us get closer to our goal. Then there was another teacher in the physics department who 

helped us in the machine development.  In the entrepreneurial community (people who are in similar 

businesses), there were around ten to fifteen people who helped us with this project in various ways  

5.2.7 Overcoming the challenges  

The product development manager gave credit to his stubbornness that made him stick to the idea 

despite facing a plethora of challenges: “I was just stubborn for different reasons. Sometimes I was 

stubborn because I had to show people that I could. Sometimes I was stubborn because I had to do it 

for myself. Sometimes I was stubborn because, you know, it was the need of the time. And sometimes, 
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I was stubborn because I thought there was a genuine opportunity in this area. So, you know, it was 

just stubbornness over different things that kept me going.”  

International grants partly resolved the funding issue, “I used to win competitions and international 

grants, and we reached a point than where we could raise investments. We won quite a few grants; 

sometimes $10,000, sometimes $15000, sometimes $5000.”  

5.2.8 Stages of development  

  

He said, “there are infinite stages as I have made many mistakes when talking about the development 

process stages. And when I look back at the landscape of product development in Pakistan, I see 

people making the same mistakes as I made at that time. I have learned after losing millions of dollars. 

If we take just product designing, there are thousands of things to take care of in that phase only – the 

raw materials required and their availability in Pakistan. If not, then what are their custom duties, what 

machine is used for it, then again where to get the parts for that machine, who manufactures those 

parts and what is the customs duty on those parts and allowed in Pakistan to import that part or not. 

There are a lot of things to take care of when establishing a business.”  

He further added, “I think establishing a business in Pakistan is quite a tough thing as it includes 

marketing, sales, distribution, financial planning, a lot of other things. Even if you succeed in 

developing technology in Pakistan in a sustainable way, it will be a big thing. It took us 6 years to reach 

a stage where we could manufacture things on our own. And it takes 9 to 10 years for conventional 

equipment manufacturing companies worldwide to become credible companies. We are not 

manufacturing our products in Pakistan. We have eventually set up our company in Singapore, 

answering up assembling units in China so that we will be importing products from there to Pakistan.”  

5.2.9 Product’s performance in the market  

He thinks his product did not do well during market testing as he said, “our, the aim is not to sell 10,000 

units but to sell 2 million units. So, (against the aim) our product performed miserably. And I knew I 

couldn’t sell 2 million units for this product. This is why I involved a design studio from Austria that will 

design the products that can be sold worldwide.”  

5.2.10 Ability to Reach Potential Customers   

The product development team believes that with the help of an international design studio the 

company would reach consumers not only in Pakistan but around the globe: “We have engaged the 

designers of Ferrari and the official brand ambassadors of Volkswagen with us. They are designing the 

products that can be sold anywhere globally, be it Pakistan, Bangladesh, India, Europe, America.”  
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5.2.11 The understanding of customer needs and user circumstances  

The entrepreneur understands his consumers' needs and circumstances as he said, “people want the 

convenient product. They want products that are very different. They want products that look very 

good and feel very good. People want the best functionality.”  

He, further said “If someone in Pakistan purchases Nestle water which is for 90,000 Rupees5 per year 

or so because it is a Unilever product and it’s a credible company and affordable too, and as I told you 

in Pakistan, 18 billion 19-litre bottles are sold daily, and around 2 million dispensers are sold every 

year. So, we can say it’s affordable for people who can spend 90 thousand on nestle water annually. 

But people will have to change their behaviour if they switch from the dispenser to filter. So, we 

studied our consumers and then created our product evens. We have 7 different product versions for 

seven different customers.”  

Apart from these consumers, the company also did some projects in the slums to help underprivileged 

people access clean drinking water. "We also went to an Afghan Refugee Camp, where people initially 

relied on the municipality pipelines for water supply. Due to a gradual increase in urban population 

and recent developments, the government forcefully banned refugees from taking water from these 

pipelines. This compelled them to drink contaminated water, causing Diarrhea, Cholera, Dysentery, 

and Typhoid in them," said the entrepreneur and product development manager.   

Understanding the circumstances and experiences of these refugees and other underprivileged 

families and their need for clean drinking water, the company provided them with a product that 

satisfied this need at a very low cost.  

5.2.12 Market testing   

  

“I had the product first, and then I did market research. Because our product was not selling, so we 

decided to figure out what people want,” said the entrepreneur.  

5.12.13 Affordable, low-maintenance and better than the alternative products in the market  

  

The entrepreneur thinks his product is affordable, but the affordability factor does not come first when 

a consumer goes in the market to buy a certain product: “we sold the product to 10,000 households, 

and they knew the pricing and affordability and all. Once we launch the product, it will be on TV, social 

 
5 Pakistani currency   
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media, newspapers, etc. Everyone knows about it. When selling a product, things that matter the most 

are; functionality, looks, user-friendliness and maintenance and how easy it is to make their lives.”  

5.12.14 Future of the product   

  

When asked how he perceives his product's future, he replied, “I looked at it as a completely 

commercial entity. Its current scope is completely commercial. We are not looking at it from an angle 

of government or NGO, or social enterprise. I have big orders from one of the biggest hotel chains in 

the world. We are replacing their tabs with our tabs for clean drinking water. And our filters will be 

suitable for people using a dispenser.”  

5.12.15 Other interesting product ideas   

  

The entrepreneur and his core team have some interesting and life-changing ideas in line: “the best 

part about our technology is that it can make (the product in) even a nano-size so that you can give 

any shape. The (conventional) water purification products are huge and volume, so their shapes are 

not flexible. But I can even make a filter for the size of a pen with this technology. We want to change 

the minds that are depending on the surface water to shift to something sustainable as seawater is 

always going to be there, and this method will cost you a lot lesser money.”  

5.12.16 Conclusion    

  

The A product can be life-changing for millions of people living in Pakistan and other less-developed 

countries. Since the filter is low maintenance and can be installed in a 9-litre bottle, it can easily replace 

the existing 19-litre bottle used on dispensers. Hence, it will not change drinking chilled water for 

people who have dispensers at home and offices.  This innovation will be very attractive because the 

filtered water will be better than the water in other water bottles, and the bottle will be anti-microbial. 

However, the development process was a real struggle with many stages and challenges to face, but 

the end product is worth it.  

5.3 Company B   

5.3.1 Overview of the company     

Company B is a high-tech wheelchair. It is considered to be not only the first but also the best smart 

electric wheelchair made in Pakistan. According to the inventor, Company B’s product is the world’s 

first commercially available voice-operated wheelchair controlled through a smartphone application. 
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The wheelchair can be remotely controlled from up to 100 feet. The wheelchair has many features 

and three control options, joystick, mobile app and voice command. The wheelchair also has flip-up 

side panel ls, backrest, height-adjustable armrests, parking brake lever, drive motor, and adjustable 

footrest. Some of the other key features of the product (voice-operated wheelchair) are as below:  

• Bluetooth and Wi-Fi facilities.  

• Sweat-resistant seat.  

• Two batteries that provide long-life power of 18 Ah each  

• Drive power up to 40 Km per charge  

• Bright LED lights for active manoeuvring at night  

• Emergency stop and call button  

  
The smartphone application for the wheelchair has a ‘Call N Go’ feature. According to the official 

company website, it has a maximum speed of 18 kilometres (km) per hour and can run up to 40 km 

per charge. It takes 150 minutes to recharge fully. The wheelchair responds to the user's voice 

commands, turns left or right, and moves backwards and forward. Since the product was launched, 

the company has received multiple orders from the Pakistan Army, Navy and several international 

NGOs.  

5.3.2 Inspiration and reason behind the product development  

  

When the innovator was asked about the inspiration and reason behind developing this product, he 

said: “let’s start with the story of developing the first product, which was Product A. My grandmother 

had a pelvic bone injury in 2012. She slipped in a washroom and broke her pelvic bone and lower 

backbone, which couldn't be fixed even after the surgery. The doctors advised us to go for 

rehabilitation. So, we had to buy a wheelchair for her, but that manual wheelchair was not 

complimenting her age. She has spent her whole life with integrity and dignity, and she did not want 

to depend on others. She was 72 years old at that time, and she was not only dependent on a 

wheelchair but her attendant/carer, too, as she needed a full-time attendant who could look after her 

all the time. Normally our elders don’t like disturbing others. She used to wait for hours and hours for 

a glass of water. Even when she wanted to go to the toilet, she used to hold it for hours. So, her health 

started deteriorating. In 2015, I took it as a challenge, and I discussed this idea with my university 

fellows that I want to make a wheelchair for my grandmother, so let’s do it as a term project. I was 

doing electrical engineering from UET, so we put this idea forward to our advisor and told him that I 

want my grandmother to command a wheelchair instead of calling an attendant.”   
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So, this is how the initial idea of product A came into his mind. He further told that “that project we 

couldn’t complete in due course of time and took that project in next semester as well. So, that project 

was completed in almost a year. But that project was just a project, and it wasn’t the kind of wheelchair 

that I could give to my grandmother. So, it took me three years to make a wheelchair that could be 

used by my grandmother – a reliable product that my grandmother could rely on. So, I gave that fully 

furnished voice-controlled wheelchair to my grandmother in 2018.”  

After giving a customized electric wheelchair to his grandmother, he decided to take the product to 

the next level: “When I gave that wheelchair to my grandmother, I realized and learnt that there are 

around 800,000 people in Pakistan who are suffering from more or less same kind of disability – a 

motor movement disability. People who are paralyzed or have injuries or muscular diseases which are 

wheelchair-bound. So, I realized many people need such kinds of wheelchairs. At that time, there was 

not a single company in Pakistan that was manufacturing such wheelchairs.”  

He said about the second innovation: “The second product that I was talking about is also a product 

designed with the persons who will use it. There was a professor at LUMS University who was visually 

impaired. I used to see him while walking in the corridors, and when I met him, I asked him what kind 

of difficulties are you facing? He used to say everything is okay, but I have to be dependent on an 

attendant, and I cannot avoid obstacles in my way although I am using a white cane. If we talk about 

the white cane, it is a stick that can be folded; it was invented in 1921. It’s been 98 years since we have 

been using it. The only transformation in that stick that has happened until now is that white cane 

started with a wooden stick then it got converted into iron, aluminium, and carbon fibre. Hence, I 

wished to make a sensor-based device that could detect an obstacle before a white cane can detect 

it. The range of white cane is 3 feet. Our device can detect an obstacle within the range of 3 meters 

that is 3 times more than a white cane. The value addition is detecting obstacles on an overhead level, 

such as branches of trees or narrow spaces or an open window such as a signboard. It gets fully charged 

in 5 hours which can be used for 5 days. Two modes in it tell the users about indoor and outdoor 

obstacles. They tell the users how far the obstacle is and what is the height and direction of it.”  

   

5.3.3 The process behind the final product  

  

To develop a final product, the innovator/entrepreneur had to face several hardships to most new 

entrepreneurs/innovators in Pakistan. To help understand the process behind developing the final 

product, he gave a brief background to explain how and why his company is customizing the 

wheelchairs: “the concept that only old age people need wheelchairs is not completely correct. There 
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are a lot of disabilities and disorders in younger people too. For example, polio6  is very common here, 

completely wiped out from developed countries.” Polio “is one factor that affects mobility here in 

Pakistan. Besides, “there is another disease named cerebral palsy(CP) 7. ” Due to the weak healthcare 

system in Pakistan, people face many challenges. The majority of the population live in rural areas, 

where the infrastructure is weak and poorly maintained. In Pakistan, early and cousin marriages and 

poverty add more CP risk (Bhatti, Mumtaz & Malik, 2019). In addition, “due to the weak infrastructure 

in Pakistan and poor traffic management system, motor accidents are high, which lead to spinal cord 

injuries and other muscular disorders. In addition, due to bad law and order situations and the ongoing 

war on terror, army soldiers who get injuries also need these wheelchairs. Hence, there was a demand 

for such wheelchairs in Pakistan, so we started customizing the wheelchairs according to those 

demands. We work hands-in-hands with the consumers. At this moment, we have three basic models 

which vary in price. If the customer wants to alter or add in some features, we do that according to 

their requirements.”  

  

5.3.4 Involvement of others in the development process  

  

When the entrepreneur was asked about others' involvement in the development process, he said: “if 

we talk about the term project, there were three fellows; my class fellows who were working with me 

from 2015 to 2016. After that, I did it alone with three of my friends which I hired as interns. I paid for 

two years to make that product for my grandmother. After that, in 2018, I formally registered this 

company. So, I hired a few more engineers to work on this idea, to commercialize it and to make it 

more sustainable and durable so that we could sell it to customers.”  

He was further probed if the ones involved with him were all the formal part of the business. To which 

he replied: “No, because when I started this business I was a student and I had to move back to my 

city, so I asked the interns if they wanted to pursue further and be a part of this business because 

when I joined National Incubation Center, Lahore, I explicitly asked them whether they want to work 

with me or not. One of them, who was a good friend of mine, wanted to do a job in the textile industry 

 
6 Polio (Poliomyelitis) is a central nervous system disease caused by poliovirus which affects the spinal cord and 
leads to paralysis. In 2019, a total of 146 polio cases were reported in Pakistan (Shabbir,  et al. , 2020). Pakistan 
is one of the countries in the worlds where polio exists as a viral infection that spread from person to person 
due to the unhygienic condition of the environment (Draz et al., 2020)  
  
7 “Cerebral palsy (CP) is defined as a disorder of movement control and posture resulting from a nonprogressive 
lesion to an immature brain, occurring in utero, near the time of delivery or within the first 3 years of life” and 
cause lifelong disability (Razaq, Arshad & Amjad, 2019 P. 16)  
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in his city which was Faisalabad, and the other two were females; they did not agree to continue as 

they were based outside of Lahore. So, I had to do it alone after that.”  

The innovator was further asked if he thinks that some people wanted to work with him, but, for 

various reasons, they could not continue till the end and left the project in between. To which he 

answered: “When I commercialized, I experimented with a lot of people. Right now, 21 people are 

working with me, and all of them are engineers. If I talk about the journey of product development, I 

have met around 30 to 40 people who came and left. Some were not suitable for me, and some, I was 

not suitable.”  

5.3.5 Challenges faced during the development process  

  

About challenges, you talk about product development; one of the major challenges I faced was that 

there were no electric wheelchairs in the market to do reverse engineering. I had to buy an expensive 

wheelchair from the market, which at could not afford. S at that time since reverse-engineering 

required a wheelchair which cost around 400,000 to 500,000 Pakistani Rupees. I had to face a lot of 

challenges in product development due to a lack of funds. Moreover, there was very little expertise in 

Pakistan about this product development. In the beginning, I had to do the mechanical work, product 

designing and spread awareness. Like, if we talk about the Pakistan market, you have to make a 

product, you have to find customers, then you have to sell your products, and then you have to find if 

that product is working fine for them if not, then you have to do the troubleshooting and fix those 

problems and then you have to make sure that your customers are happy.”   

He was then probed about the t government's role, to which he replied: “Government played a neutral 

role. At one point, I asked for the government’s help, but they couldn’t do it; they didn’t show up. In 

Pakistan, it is very difficult to file a patent. If we talk about the fee of the patent, it is 4500 Rupees. But 

in actuality, you need a lot of money to file a patent; you have to pay money under the table to speed 

up the process. So, that was a huge barrier for me. When we talk about commercialization, there was 

a project going on with Punjab Government in which they were going to provide 200 wheelchairs to 

undergrad students in the last government. When they opened the tender, there was only one electric 

wheelchair company in Pakistan, but they did not consider it because they had set their bar so high. 

They couldn’t even match their certification and other requirements.”  

5.3.6 Overcoming the challenges  
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When he was asked how he managed to overcome the challenges he faced, he replied: “In most of the 

cases, LUMS University helped me a lot, and National Incubation Center, which was set up in LUM, S 

also helped me a lot. A group of students was researching this electrical wheelchair a couple of years 

back. So, I asked them to give me that wheelchair to work on that wheelchair. They gave me that 

wheelchair for 3 to 4 months, and then I had to do reverse engineering. I think that’s how my university 

helped me a lot on this journey.”  

He was then probed on how he overcame technical issues like he said he had to do everything himself 

– from engineering to mechanical work to product design. He replied: “Since making a machine is not 

an easy job, you have to do the mechanical work, you have to do the product designing, you have to 

do the electronics stuff, you have to do the measurements and user experience. So, in the beginning, 

when you talk about the life of an entrepreneur, they have to do all the things. You cannot hire too 

many people to do these tasks, so you have to be the jack of all trades, and I also did this, but with the 

help of my university and different professors I went to different experts in the market approach. But 

Pakistan industry is not that developed that you get the whole solution out, so this is why things get a 

bit difficult.”  

  

5.3.7 Stages of development  

  

He said about the development stages: “actually, it was not the formal process because I made this 

wheelchair for my grandmother. I took it as a term project; it took 1 year to complete it, and after 

completing my term project in 2016, I started working on it as a product. So, from 2016 to 2018, I 

converted it into a product; after that, we started working to commercialise it on a larger scale. When 

we hit the market, we decided that this product was not working fine with the customers, so after 

selling 35 wheelchairs, I decided to call all the customers and asked them to give the wheelchairs back 

to me. I had to replace something so that the wheelchairs can work fine for another year.”  

  

5.3.8 Ability to Reach Potential Customers   

  

When the entrepreneur was asked how they reach their target audience or potential customers, he 

replied: “We were working for the persons who were disabled and had multiple disabilities because 

those who had mild disabilities could go and buy the manual wheelchairs. In my case, I was targeting 

the niche market, people who have muscular dystrophy or spinal cord injuries, so that was a niche 
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market. Even for the other product, the market is very limited in Pakistan because about 2 million 

people in Pakistan are visually impaired, but if we talk about the stats of the world, around 2% of the 

total population of the world has some sort of visual disabilities, so the market is huge. Hence, we are 

targeting everyone in the world. And, we already have pre-orders for the products. We have got 50% 

of orders from NGOs, and a few per cent from organizations like Army, and we have got few orders 

from the International market; from Bangladesh as well.”  

He further said, “In Pakistan, consumers cannot afford it because these products are not within the 

pocket size of Pakistan's general public. So, we have to find out the consumers and sell it to them; we 

have to arrange funds for them.”  

  

  

5.3.9 The understanding of customer needs and user circumstances  

  

About the customers’ needs and user circumstances, he said: “What we do: first, we work with our 

consumers and users. We conduct focused group discussions and ask them about their requirements; 

what kind of features they want, what kind of seating posture they want, and then we work with the 

experts of these fields then what could be the angles of the seats for the wheelchair users, WHO 

standards about how a wheelchair has to be manufactured, has to be set up to ease the difficulties of 

the disabled persons. So, we sit with users who want to use our product every month.”  

The entrepreneur was then asked, “Why did you think the focus group is a good idea?” To which, he 

replied: “When we talk about people with disabilities, there are people with different requirements. 

So, the wheelchair I made for my grandmother was suitable for her but not suitable for a person who 

is a muscular dystrophy patient. When we make a wheelchair for a muscular dystrophy patient, that 

wheelchair is not suitable for patients with other disabilities as other patients have another set of 

problems. Hence, we have to sit with the users and come up with a product that could be suitable for 

all kinds of people with little alteration in that.”  

He further explained, “we have two models. One of them is tailor-made wheelchairs, and another one 

is the general model with three sizes for people who instantly want to buy a wheelchair. As for a 

customized wheelchair, you have to wait around 14 to 21 days.”  

5.3.10 Product’s performance in the market  
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About the performance of the product in the market, he said: “For now, what I can say is we have sold 

around 200 units of an electronic wheelchair, and 90% of these units were sold to the organizations 

like Pakistan Army, Pakistan Navy, Baluchistan Police, and a lot of other NGOs. So, these sales were 

institutional, or you can say organizational sales. Now we are going to target the retail market.”  

5.3.11 Affordable, low-maintenance and better than the alternative products in the market  
  

When asked about the affordability, he replied: “Electric wheelchairs in Pakistan are imported and 

expensive. More than 90% of people cannot afford imported ones. But people who can do buy the 

imported ones. So, they compare our electric wheelchairs with the manual ones that are 

manufactured here. There are many NGOs that provide hundreds and hundreds of wheelchairs every 

month to several persons with disabilities. However, those manual wheelchairs are not suitable for 

the requirements of people with multiple disabilities. Hence, we also sell these electric wheelchairs to 

charity organizations for people who cannot afford them. However, our electric wheelchairs are less 

expensive than imported ones.”  

He was then asked if the products are low-maintenance, to which he replied: “Mostly there are just 1 

or 2 complaints in the wheelchair; like in 20 wheelchairs, there is just one complaint. These 

wheelchairs, as well as the smart cane, both are low maintenance products, and a person using them 

can use these products for a decade or more.”  

  

5.3.12 Future of the product   

  

He said about the future of the first product: “When we talk about the wheelchairs, I think in the future 

wheelchairs will not be used and a more advanced product that will help the user to use his/her 

muscles and body instead will be used. Because if a person buys a wheelchair, many places are still 

not accessible for him/her because there is a lack of ramps, special washrooms and lifts here. So, 

instead of changing the whole infrastructure, we will change the way they interact with this 

infrastructure so that they can live a normal life as we do.”  

When asked about the second product, he said: “If we talk about the smart cane, I will just briefly tell 

you about the physical structure of this stick; it is just like a TV or AC remote. You can put it in your 

pocket as well. It weighs around 120 gm. Its size is around 11 inches in length, so a visually impaired 

person can hold it in his hand, keep the arm in a normal position, and walk. Its future would be a 

wearable product to wear it as eyeshades and cameras and sensors will be there. It will silently tell the 
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person about the surrounding like what kind of objects are there and that device would be connected 

with their smartphones to navigate indoors and detect their paths and obstacles and navigate their 

way around.”  

5.3.13 Other interesting product ideas   

  

When he was asked about other interesting ideas in the pipeline, he answered: “We have started 

working on a project that we left a couple of months ago. It was a wheelchair carrier. We have 

identified a market where people want to go outside, who want to move around independently. They 

can ride the wheelchair just with one hand; that wheelchair would be an electrically rechargeable 

vehicle that would go around 110 km on a single charge. So, that would be fuel-efficient and nature-

friendly and a very good commuting device for persons with disabilities. Also, we are working with 

accessible furniture because persons who are on wheelchairs and persons who are visually impaired 

need some environment where they can sit, so this furniture would be more accessible for those 

people because when they sit on wheelchairs, their bed should be on the same level as the chair so 

that they can be transferred from wheelchair to the bed easily. Their washroom should also be 

accessible so that they can get to their washroom easily. Even their office should be accessible to work 

on their desks while sitting on their wheelchairs. Their cars should be accessible; their 

buildings/apartments should be accessible. Hence, we are working on accessible furniture and 

accessible infrastructure. So, this is the broad spectrum that we are working on.”  

  

5.13.14 Conclusion    

  

Both of the products started with a problem that the young entrepreneur witnessed around him. The 

first one came into being because of his grandmother, and the second one came after meeting a 

visually impaired professor in his university. But now, both of these products could help many more 

people with disabilities and visual impairments. Moreover, the innovator of these products is 

determined to take these products to the next level and make life easier for such people despite the 

challenges he faced during the development of his current products.   

  

5.4 Company C   
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5.4.1 Overview of the company     

Company C has three founding members who, after realising the need to save natural gas, created a 

device that can turn millions of energy inefficient water heaters into eco-friendly gas-saving 

appliances. It has the potential to save natural gas worth tens of millions of dollars. It transforms the 

thermostat of existing water heaters and makes them smarter, allowing them to save both money and 

gas. Easy to install, the device can also be set up through a smartphone. It keeps the heater switched 

off at all times except when you need hot water.   

The company's founders are mechanical engineers who later brought an industrial designer to design 

the product. They estimate 7 million water heaters (geysers) in Pakistan and target these 7 million 

domestic natural gas users. So, the market is huge, and potential profits are also significant.  

  

 

Image 5.6 Features of gas-saving geyser controller  

  

  
  

5.4.2 Inspiration and reason behind product development  

  

There is considerable gas load-shedding in Pakistan; the premeditated gas supply closure avoids 

excessive gas production load and controls demand. This happens particularly in winters as the 

demand for gas increases due to increased water and room heaters' use. Hence, along with his 
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companion, the entrepreneur anticipates that there will e a gas shortage in Pakistan shortly if things 

remain the same. People would come out to protest, and the government would have to shut down 

factories so that consumers could get enough gas to consume: “I and one of my friends, one day, had 

a casual conversation about the entire scenario of gas shortage in the country and how the geyser or 

water heaters work. It’s like, I only use hot water during then the g amount of time in a day. It doesn’t 

make sense that water heaters keep the water warm for 24 hours, especially when it is a very cold 

night and we know that water heater design in Pakistan is inefficient; once you warm the water, it is 

not going to remain warm for 5 hours, it gets cold very quickly because the insulation and the lining 

inside the heater are not very good. So, this conversation led us to the idea of this product. Since both 

of us were electrical engineers and were very comfortable with micro-processes and motors and all of 

that, we thought, okay, why not play with a thermostat setting. When you are not using hot water, set 

it to the lowest position, and that way, you save gas. So, the solution we came up with reflects our own 

experience, although we didn’t have the expertise like I am pretty sure a chemical engineer or a 

mechanical engineer would have come up with a different solution probably. Although we did 

recognize that this would not work until we brought on some industrial designer to work with us, we 

did along the way. Secondly, we made a couple of designs in which we wanted to play with the supply 

of natural gas, but you know the process becomes very expensive as there are all sorts of certifications, 

and in Pakistan, we didn’t want to go through that. We wanted our product to be simple. We didn’t 

want complex certifications, so that’s why we didn’t invest in our thermostat. We were like as far as 

the gas flow is concerned, we are not touching that; we are just going to play with the settings of the 

thermostat and not the gas flow itself because that will have a more complex design, and the product 

development cycle will be longer, you know, for two people who are just doing a project for fun, which 

we essentially started doing it in the beginning.”  
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Figure 5.7 Traditional geyser VS Gas-saving geyser  

  

5.4.3 The process behind the final product  

  

When the entrepreneur was asked about the process behind the final product, he explained:  In the 

initial phase, we realized that we had done the electrical part, which is the electronic part, and we have 

done a bit of software that controls the hardware, but then the whole thing needs to be packaged, you 

know, the way it is added reliably; how it reliably does the job, it can attach to a water heater.” To 

make prototypes and do the packaging of the final product, they hired an industrial designer: “and for 

that, we then brought in an industrial designer .”  

  

Figure 5.8 Gas saving geyser controller  

5.4.4 Involvement of others in the development process  

  
He was then asked about others' involvement in the development process, to which he replied: “There 

were just two other people when we just started. We don’t have a napkin story, but we do have a 

whiteboard story for our product. I enlarged that idea, and it is what got implemented. Many industrial 

designs applied to it and some modifications to the exact technique used to change the thermostat, 

but the essential idea remained as it was. Our conversation about natural gas being wasted and 

needing to do something about it is important and led to the initial design. That was me and the 

company's current CEO, Dr ‘X’ and another key founder, ‘Y’, and then the third person we brought in as 

a consultant was an industrial designer. So, these were the three people who worked together in the 

beginning, and at one point, we brought in a young software developer who developed the software 

for the product.”  

He was then asked if these people he worked with were a formal part of the business. “Yes, all of them 

are a formal part of the business.”  
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He was further probed if there is anyone who was informally involved as well, to which he replied: 

“Since it’s a hardware product, there are a lot of components that need to be built and that third parties 

provide components, and those third parties are suppliers; some of them are local, and a couple of 

them are in China.”  

5.4.5 Challenges faced during the development process  

  

Just like other new entrepreneurs in the country, he also had to go through many challenges. He said, 

“In our case, we got to learn a lot of things ourselves, all the way from how our concept will be 

converted into a product to the designing and packaging. We had to learn everything ourselves. We 

were involved in all of that – from designing to packaging. We sort of learnt the roles ourselves. Many 

times, we weren’t sure how this part of the production process would be done. There were a lot of 

informal networks and talking to a lot of people and bringing it all together – that was the harder part.”  

He was then probed if he thinks the lack of expertise was one of the challenges as well, to which he 

replied: “I don’t think that lack of expertise was a problem, but lack of facilities was the problem. For 

example, if I need a particular material for my casing, I only have a certain number of options available. 

Even if I have the material available, I will have to find a facility to process it. Often, the final production 

that we see and the material that was selected were not the most optimal because those were the only 

available ones, and people knew how to work with them only.”  

Apart from that, he thinks other common challenges such as weak infrastructure are manageable: “If 

the road is in bad condition, it will take me long to reach my destination, but I will reach anyway. If the 

light goes out for two hours, I will put up a generator and fix this issue. So, you know I will find a way. 

It's more of the expertise itself rather than the weak infrastructure. When society is constantly building 

new products, the entire infrastructure gets built. Like in Pakistan, eventually, when you have to go 

into production, you have to make a dye and a mould for your product, right?! Now that’s such a big 

constraint in Pakistan, and it is not because people don’t know how to make moulds. It is just that 

society has not invested enough. So, when you go to someone who has a CNC machine, they will make 

a mould for you; there is a big queue in front of you. It is something that should take only two days, 

but it takes two months because there are not enough facilities of those around.”  

Furthermore, he also criticised the government for not helping new businesses: “I normally say, why 

someone should innovate in Pakistan as I know I will not get any support. You know I am going to pay 

the same amount of taxes. For example, there is a very regressive thing in Pakistan that affects our 

cash flow a lot. Let’s say I sell a hundred devices to someone, and someone pays me for it, right? The 
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government wants the sales tax to be deposited within 15 days of the sale, right? And my commercial 

days would be 45 days or 60 days, right? So, I won’t see the money for 60 days, but the government 

wants its share in 15 days. That can kill a start-up. That can kill a new idea. I mean, for our initiative, 

we are already set for cash, and the government comes in and lifts into my pocket before my pocket 

gets anything. I mean, that is something nonsensical, right?! Once I get my money, I will be very happy 

to pay the government part; even then, I would try to accept that if I am trying to be innovative, I am 

taking a risk, right?! Because innovation comes with a risk, right?! So, who is paying that risk’s 

premium?! I mean, there are not many ways in Pakistan, you know, that risk premium is paid to the 

inventor.”  

As for the funding challenge, he said: “As I said, the project started as a hobby project. Initially, when 

we started, we were doing other things which we're paying the bills. And secondly, we did have a small 

investment of about $40,000 from the people we knew. We took on some debt and gave a little ad for 

a small investment that got us the prototype.”  

About the technological challenges, he said: “As you know, we are engineers ourselves, and this world 

is so small, you can get access to anything you want pretty easily, be it software or any components, 

you can get them imported from China. Also, the hardware is difficult to do. Especially hardware that 

involves multiple technologies like this product does. The product needs three distinct sets of expertise, 

software, hardware design and mechanical and industrial design. In our case, our issues had more to 

do with the availability of enough risk capital and the facilities to help us to scale once the initial product 

design is done and the prototype is being done.”  

5.4.6 Overcoming the challenges  

  

The entrepreneur believes these challenges hindered the process of product development: “The whole 

thing is whatever it was, we got it done. But, if these problems weren’t there, things could have gotten 

faster, we could have scaled faster, we could have had more impact, we could have spent the money 

available for marketing, but instead, we spent quite a bit of money on filling up the pocket of the 

government. It has a denting effect on your company. You know, you deal with it, but it just means that 

you are on the lower innovation curve, you know, and then later we just found out by the time we just 

have had another revision of the product based on the learning in the market and all of that, we always 

found that we are back to the same problems, you know, whatever working capital that we had was 

consumed by more production, and there is not enough cash flow to take part of the cash flow. We 

were constantly innovating because of high tax burdens; there is no innovation capital available.  
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And another thing that I often think sometimes is that innovation capital is available, but it’s deployed 

in the wrong way. For example, I was joking with a friend who once went to Islamabad and counted at 

least 10 different government initiatives around energy conservations and innovations. I mean, there 

used to be an entity, its name used to be “XX” and if you go to another part of Islamabad, you know 

there’s this energy centre of this, energy centre of that but all of them have become very big 

bureaucratic structures. They just consume government’s funds and don’t produce anything, and the 

joke that I had with a friend of mine was that look, you know, we did this in $40,000, and all these 

entities of government gets tons of money but haven’t produced anything at all in the last 10 years, in 

terms of any energy conservation device or new designs for water heaters. It’s not that the government 

hasn’t deployed funds; it has deployed funds in a very bad way where it tries to do everything itself. It 

would give it to another government department that will try to solve energy conservation problems 

instead of involving the private sector in being a facilitator. You know, you just create a high-level 

structure and then ask private sectors to participate and solve that problem. You don’t try to solve that 

problem yourself which has happened to be the case in Pakistan many times. In Pakistan, whenever 

the government sees a need to do something in an area, it tries to do itself, which eventually becomes 

a big grain on the national budget; it doesn’t produce any results.”  

5.4.7 Stages of development  

  

About the stages of development, he said: “I think there were three iterations that we went through; 

there was an initial prototype that we made, and obviously, it was made by hand by our industrial 

designer, then there was the second iteration and then finally we did the third and final iteration, which 

was the final product.”  
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Figure 5.10 Gas saving geysers controller in geyser  

5.4.8 Ability to Reach Potential Customers   

  

The entrepreneur explained how geography is linked to their product and what kind of population they 

are targeting: “Our target market was individual consumers who want water heater in their homes. 

We are based in Lahore. So, it was Lahore and then Islamabad, Rawalpindi because you know, 

temperatures are cooler there and they are not so far from Lahore so definitely, geography had some 

influence on the decision of choosing the cities, in terms of introducing our products because we didn’t 

have a dealer network. We were just doing it on our own. So, initially, you know, we just focused on a 

few cities and individual consumers.”  

5.4.9 The understanding of customer needs and user circumstances  

  

About the customers’ needs and user circumstances, he said: “In this case, we knew the consumers, I 

mean, we knew the sale point ourselves because we are hand users, we have water heaters in our 

houses, and we know what the issue is, right?! So, that was the starting point. The product's final point, 

I mean, the best thing that we found were some early adopters, we have done the product with them 
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with their feedback, and then you know brought the feedback to the product design. I guess that’s 

what worked for us.”  

  

5.4.9 Product’s performance in the market  

  

When he was asked about their product's performance in the market, he replied: “On a scale of 1 to 

10, I would say 6.”  

He was further probed why he gives 6, to which he replied: “Because as I said we haven’t been able to 

turn around newer modifications with the product as we should have, No matter how perfect your 

product is, when it goes in the market only then you get feedback and based on that you have to make 

some adjustments to your design. Frankly, one of the lessons that you learn, which is a very 

discouraging lesson, is that do not focus on the product that has a big hardware component because 

the manufacturing is something that is very, very tough  hand the whole tax things and local laws 

discourage the manufacturing in Pakistan.”  

5.4.10 Affordable, low-maintenance and better than the alternative products in the market  

  

He was then asked if their consumers believe that this product is affordable, to which he replied: “Yes 

and no because you know we would have loved to push this product, you know, with a lot of more 

consumer awareness and marketing,  but we have zero marketing budget for the last three years. We 

just started marketing this year on Facebook and other places. I mean, we did do a little marketing on 

social media, you know, in the early stages, but you know formal marketing and business development 

is what we just started this year. And you know, the more you do this, the more consumers buy your 

product. Whatever just happened so far has happened through word of mouth. You know, one person 

has used it and then recommended it to another person. And most of the people were able to purchase 

it easily.”  

The entrepreneur further stated that their product’s Return on Investment (ROI), is huge which is 

calculated by dividing the return or benefit of an investment by the investment cost: “our ROI is less 

than 3 months. I mean, when you compare that to the products in the west, that’s a huge ROI. I mean 

literally, the product returns were in a matter of months, not even half year or full year.”  

He said about the low maintenance factor: “The initial design did need maintenance, and again we are 

based on consumer’s feedback, so we changed a few design issues. So, yeah, we did learn from the 
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market and based on that, we did adjustments, and it did become less of an issue in terms of product 

maintenance, and we had to have a technician, you know, for maintenance purposes.”  

5.4.11 Future of the product   

About the future of the product, the entrepreneur said: “We have some independent people who 

measure the performance of our product. It saves 30% of the natural gas, which means a 50% reduction 

in the gas bill. In Pakistan, heaters have a water efficiency of 25 per cent, whereas, on average, it is 75 

per cent in developed countries. So, what we are doing is we are working with the next generation 

product where we started working with local universities, and we were able to find a few research 

professors with hands-on experience who have partnered with us to build the next product.”  

5.4.12 Alternative solutions:  

The alternative provided by the gas distribution company is to ask people to turn their thermostats to 

hot before they need warm water and then turn it off when they are done. However, this is not a 

practical solution as “how many people will get up at 5 in the morning to turn on the heater for when 

they need a shower at 5:30? Not many. And this is ignoring the discomfort of going outside in sub-zero 

weather.” It is also inconvenient for elderly people who live on their own. Furthermore, this does not 

cost compared to our products. Price of our product is $60 and $10 is onsite installation charges which 

are saving 20$ per person per month.”  

  

Figure: 5.11 Geyer not a practical solution  
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5.4.13 Other interesting product ideas   

The company is not considering working on more products at the moment as he said: “We had a lot of 

ideas and we had a lot of prototypes, but after our first product, we are not ready to work on more 

ideas. And reasons are the same: not enough capital.”   

He believes their current product is doing quite well; therefore, they don’t need other products to 

scale up their business: “we just get enough admiration for our current product.”  

5.4.14 Conclusion    

With its affordable and low maintenance product, the company is not only helping the consumers cut 

down their gas bills, especially in the winters, but it is also helping people use gas smartly to avoid 

nationwide gas shortages in the future. The company, just like other new businesses in the country, 

had to face quite a few challenges, including a lack of government’s support and funds. But it managed 

to overcome the challenges and finally launched its product in the market after creating 3 prototypes.   

5.5 Company D  

  

5.5.1 Overview of the company   

Three enthusiastic individuals founded the company D. The basic aim was to develop houses which 

are cheap and can be set up quickly and at the same time, do not compromise on quality.” Their 

primary concerns were refugees who did not have a proper basic house for living 8. Their long-term 

mission was to cater to the housing needs of 1.6 billion people who lack adequate housing.  

The world population is growing, exacerbating climate change and its dreadful consequences. That is 

what makes company D’s housing technology a powerful antidote – reducing CO2 emissions to a mere 

fraction of what is caused by traditional houses. The company primarily targets the affordable housing 

market by delivering low-end housing projects for internally displaced persons, refugees, and the 

“poorest of the poor”. There is a shortage of nine million houses in Pakistan, and company D is looking 

to cater to that. The company’s initial target was to provide homes to more than 1 million refugees 

and internally displaced persons within Pakistan.   

  

The primary aim of creating company D was to address the global refugee housing crisis. The team 

behind company D has developed a simple one-room flat-packed housing unit. The houses are based 

 
8 Pakistan comes second with 1.5 million registered and an estimated 1 million unregistered refugees. Most of 
them are from Afghanistan.  
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on do-it-yourself (DIY) design. The houses are not upscale double-storey bungalows with a backyard 

and a sitting room. However, they do fulfil the basic housing needs of target customers. The homes 

are cost-effective and are built at less than $3000 (Rs 418, 680) for a one-bedroom house primarily 

targeted at people living in remote areas or slums. The house's standard size is 256 square feet, which 

are good enough for a small family by the developing country standards.   

The houses can be assembled in as little as three hours, with three people without any heavy 

machinery. Their modular design means that the houses are highly customisable and can be flat packed 

to ease transportation. The company does not compromise on quality and follows international 

building codes, so its houses are resilient to earthquakes and cyclones. The homes provide proper 

living conditions and are relocatable.   

The company's primary target is people in remote areas and slum settlements, which often lack 

electricity and clean drinking water. Hence, the company's prefabricated houses include plumbing and 

electrical utilities and offer solutions like solar panels and a water purification system. This costs an 

additional $150-$200 (Rs 20-30,000), and customers can enjoy electricity and clean water access.  

The model provides an innovative and sustainable construction solution. The units can be joined 

together to make a large house or a building, used as a clinic or school. Company D products can be 

used in various industries such as construction, tourism, camping, sanitation, education, healthcare, 

etc.  

The company claims that the houses made by Company D have a lifespan of at least 30 years. In terms 

of environmental sustainability,  it claims that the carbon footprint of Company D houses is almost 50 

times less compared to a house built with concrete.  

  

Figure: 5.12 Autonomous Housing  
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Figure: 5.13 Low-cost, flat-packed homes  

5.5.2 Inspiration and reason behind product development  

The company's founder was a student when he got the idea for this product and started it as a 

university research project. About the inspiration or reason behind choosing this particular idea to 

work on, he said: “at that time, the Syrian refugee crisis was at its peak. Moreover, the biggest problem 

was housing because the shelters and the tents they were provided with did not provide adequate 

shelter, which affected their mental health and other conditions. Therefore, we noticed that housing is 

a major challenge for these refugees. Whatever technology existed at that time could not provide them 

with a low-cost solution when they needed it or provide the quality they required. So, that’s the reason 

why we started this company for low-income sectors, for displaced people, for refugees.”  

5.5.3 The process behind the final product  

To explain the process behind the final product, he further said: “So, we had this idea; let’s set up a 

house; set it up like Lego blocks, that is quick and easy to set up, and that is also DIY (do-it-yourself) so 

that these refugees can build it themselves. We worked hard for a year to develop a solid product; 

there was a lot of brainstorming, collaboration, designing, and we came up with this idea for a house. 

This house was like an Ikea house, but it was for a DIY house that takes around 3 hours to set up and 

is extremely cost-effective. Back then, it was Rs 300,000 -GBP 1800(1432), now it is for $3000  

(Rs 500,000 and 2,387 GBP) each; however, the larger the volume, the lower the cost, indeed.”  

He further elucidated: “We understood that even in 2016, climate change was a major concern which 

is getting even bigger. There are over 65 billion people displaced in the world. Apart from the displaced 

population, the population lacks adequate housing facilities such as slums in Pakistan or even internally 

displaced people (IDPs) in Pakistan and low-income communities. They do not have proper houses; 

they are provided with just the necessities, right. Therefore, overall, in the world, there is a lack of 1.6 

billion housing units. If we continue to build this way for these people, it will push climate change 

beyond the tipping point. So, the idea was not just to provide a cost-effective solution with good quality 

but also to be sustainable and environmentally friendly, which does not push climate change beyond 
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the tipping point. So, yea, we were able to build houses that were extremely energy efficient and also 

cost-effective. Comparing it with a traditional concrete structure is 15 times lower in cost and 12 times 

more energy efficient. And we made these houses in different areas; one of our projects was in Thar9. 

There was this Goth (village) where the temperature went up to 50 degrees Celsius. Still, you would 

find the temperature much cooler by at least 15 degrees in the houses we build without air conditioning 

or even a fan, which is very much bearable in this heat. It works similarly in cold climates. The house is 

warmer inside when it’s freezing outside. Now we have made a lot more designs as well.”  

He further described how they finally launched the final product: “we were lucky enough that people 

started knowing us, we started getting press releases, and this was the time when the product was still 

in a very raw form and didn’t have the production capacity to build, but yeah, we were recognised, and 

people started talking about it. Then we started talking to investors, and people started taking an 

interest in it. However, it was difficult to evaluate a start-up because we didn’t have any sales and get 

sales; we needed money. So, it was a bit of a chicken and egg problem; we needed money to start 

sales, but to get we needed to show sales a good evaluation investment, didn’t know what to do. At 

this point, we started taking part in competitions by the UN and different organisations, and we were 

lucky enough to win these competitions and get a certain amount of money for a start-up. And yeah, 

that helped us get out the initial sales and set up a small manufacturing workshop. And we started 

showing our product and were able to convince one of the largest companies in Pakistan to buy our 

first product. So, yeah, that’s how we launched.”  

  

Figure 15.14 Sustainable flat-pack houses  

  

5.5.4 Stages of development  

He said about the stages of development: “From idea to the market, there were quite a few stages. 

However, even just the research and the prototyping phase were the longest, I believe. These phases 

 
9 Located in in the south of Pakistan’s Sindh province. It is the world's 7th largest desert, and the world's 9th 
largest subtropical desert. The desert comprises a very dry part.  
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go side-by-side, but getting the MVP – our minimum viable product – k us around a year. Also, we had 

a team of three people working on this full time. So, yes, first is the ideation stage, which was like, 

okay, what is the problem, how can we solve it, the barriers, what kind of a time matrix we set to solve 

this problem, and then move to the next part of the solution. Therefore, we did a lot of research about 

what is currently possible with the current technology. So yeah, there was a lot of research and then 

different designs and then revising those designs every week and then coming up with something brand 

new. It kept going back and forth for a while until we had something that made more sense. So yeah, 

that process took a year.  

Moreover, during this process, we did market research like, what kind of problems the people were 

facing. We went and talked to them as to what kind of issues they were facing. That helps with the 

design matrix when you are designing the product initially. So yeah, once we had that minimum viable 

product – MVP- we set forth to commercialise the technology and launch it. For us, the process was 

different compared to a traditional business as we were a start-up, and we lacked the resources to 

commercialise something and start marketing it.”  

While talking about the stages, he also mentioned how he and his team learned the basics of business 

and how to launch a product: “We went and took part in this technology incubator called Nest I/O. 

Since our educational background was primarily engineering and management, we did not know much 

about finance, business, marketing, etc. So, this incubator helped us at a certain level of understanding 

of how all these things work together and what we need to do to launch a technology.”  

  

Figure: 15.15 setting up the houses  

5.5.5 Involvement of others in the development process  

About the involvement of others in the product development process, he said: “so, it was my friends, 

we three are civil engineers from the same class. We studied together. Although our expertise was 

minimal, we knew many people and many good friends who helped us with things we didn’t know. 

Some colleagues, friends, and mentors helped us get along and yeah, aga I, the incubator that I 

mentioned – that was a part of the process. There were other start-ups in that community that helped 
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us. Some helped in terms of guidance or for making a website and things like that. So, yeah, we got a 

lot of help from a lot of people without any monetary help.”  

He was then probed if they were a formal or informal part of the business and what was the 

arrangement of their involvement, to which he replied: “some of them were formal but mostly 

informal. It was like, hey, and I am having this problem, could you help me out? Friends are very 

supportive, and since we were doing it for a social cause, people were accommodating and supportive. 

And sometimes, some people connected me with other people that also helped our company and me 

a lot.”  

5.5.6 Challenges faced during the development process  

About the challenges, he said: “There were numerous challenges. The first and primary one was the 

lack of resources; we were building something that even huge corporations haven’t been able to 

achieve, and we didn’t have any money or equipment or expertise for that matter, but yeah, we were 

innovating; we didn’t want to stop being creative just because we didn’t have the money. Initially, we 

got a small cheque of cash, and we pooled in our families to make a very basic type of prototype, and 

we could do that. They also mentioned that “the problem in Pakistan is that investors are still afraid of 

investing money where they can’t fully control it themselves.  

From the technology point of view, we knew what to do, but then again, we had undone everything we 

knew and start fresh because whatever we knew had already been discovered or being done in the 

industry.”  

He further said: “We had to design everything according to the infrastructure of Pakistan. So, it was 

also a challenge for us. Keeping the structure flat-pack was that it’s easier to transport, you don’t need 

a crane because if you are working in a place like Thar or Balochistan, you can’t easily take a crane 

there. Also, it is costly. So yeah, the product was designed for Pakistan in that way, or some other 

developing countries like Pakistan where the infrastructure is weak. We have also built houses on 

islands that have no roads.”  

  

Figure: 15.16 Setting up a one-bedroom flat house  
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5.5.7 Overcoming the challenges  

He was then asked how they overcame these challenges, to which he replied: “We overcame the 

challenges because I believe we stuck around and we didn’t give up. We found our ways, and Allah 

helped us. But yeah, primarily because we just kept doing it and didn’t stop even when we didn’t have 

solutions to those problems. Apart from that, we had great people around us to help us. Our university 

was kind enough to give us the space to try our prototype. Now even the government seems more 

inclined towards startups.   

We are in talks with the government as well for different projects, but at that stage, there was no 

government support.” “We can involve contractors to help us, the microfinance banks can provide 

leasing facilities for our houses to the customers, and the government can give us free land in off-

market areas which are low in cost. Once we start producing in mass, the $3,000 price per house will 

also naturally decrease.”  

5.5.8 Ability to Reach Potential Customers   

The company does not sell directly to their target audience, and they reach their customers through 

charity organisations, government and organisations like the UN. He stated that: “our target market 

has always been low-cost housing, whether refugees, IDPs or some other affordable housing market. 

We approach the government, NGOs and different organisations such as the UN.”  

He further explained how his company is setting foot in the industry and reaching out to more 

customers: “there is, at times, a trust issue, especially when it is a new company or a start-up. You 

don’t know anything about the product. So yeah, people are sceptical, they have many questions, but 

it’s getting much better as we are now in the market for a while and getting more sales. So, we are 

improving a lot. Initially, it was a huge problem, and yes, we do give a warranty with our products.”  

5.5.9 The understanding of customer needs and user circumstances  

He said: “We understand the needs mostly by talking to the consumers and organisations working with 

them to understand customer needs and user circumstances. So far for us, we don’t sell directly to 

refugees to people who cannot afford these things, but they are the ones living in our houses, right?! 

Since we approach government, NGOs, and organisations such as the UN, they help us understand the 

customers’ needs. But we have also done surveys, and we went to the slums and people living there 

personally, trying to understand their demographics and problems. How it affects their mental health, 

and what is the mindset challenge. So, we go and find it out ourselves.”  
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He thinks the methods they are using to understand customers' needs are the best so far as he said: 

“the market we are looking at is not the kind of audience that would pick their smartphones and fill 

our survey forms in most cases. They do have some companies where consumers would do that, but 

the poor housing sector is a bit more difficult for the low-income sector, so this works the best for us to 

get the right information. Also, there is a lack of data available in this context.”  

He further revealed that about understanding and catering to customers' needs: “now we are working 

on a lot more products. For instance, we realised that the housing places we work in are mostly desert 

areas that don’t have access to water to electricity or any internet facility. Hence, one of the things 

that we are providing to those houses is a solar water purification system that depends solely on solar, 

and it can demineralise the water, something that is very difficult to do. Still, this machine does that, 

and its excellent quality drinking water, and there are these solar panels for electricity. It can purify 

any kind of water, groundwater, seawater or river water, and it will purify the water and then 

demineralise it.”  

  

  

  

Figure: 15.17 Solar mineral water producing system10  

5.5.10 Product’s performance in the market  

He stated about the product's performance: “many people tell us that we are the only ones who can 

solve such a problem and it has been selling to many refugees. When we tell people that it is energy 

efficient, they do not understand until they start seeing the electricity bill or use the air conditioner for 

10 minutes. They realise that the cooling is staying for longer. That is when they understand. So, yeah, 

the feedback is amazing.”   

5.5.11 Affordable, low-maintenance and better than the alternative products in the market  

The interviewee was asked about the affordability factor. He said: “People know it is more expensive 

to build something away from the city and this is why it becomes more affordable for these people 

 
10 This add-on makes it possible to convert water from any kind of source into drinking water as well as water 
for household use through the process of solar distillation. The system is self-sufficient and low maintenance  
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because our price remains the same even when the transport has been added, and the conventional 

method is very labour intensive. The cost of a basic flat-pack house is $3000, as I mentioned earlier, 

but if we do large scale houses, the cost goes down to $11 to $12 (9.4 GBP) per square ft. And if you 

take a concrete structure, it would be at least $18 (12.6 GBP); in some cases where you provide better 

finishing, it can go up to $18 (14 GBP). So, it’s a huge cost difference if you look at a large scale.”  

About the low-maintenance factor, he said: “since they have never used it, they don’t understand the 

durability of it, but once they start using it, they do find it low-maintenance. Some people we talk to, 

who understand such things, understand low maintenance, durable and safe. Our product only needs 

to be clean. Unless you don’t damage anything deliberately, you don’t need maintenance, but we 

haven’t got such complaints so far. Moreover, a lot of our customers are big organisations. They believe 

that our product is affordable and low maintenance when we tell them, but they test it out. So, we do 

a pilot for them; we show it to them. We have a real-life model; they see that and make judgements.”   

5.5.12 Future of the product  

He stated about the product and company's future: “we want to see the product at a large scale. Our 

manufacturing approach helps us scale to that level, so how we design and package our house makes 

it very easy to export our houses all over Pakistan or anywhere around the world. Therefore, we want 

to scale it globally, not just in Pakistan, in different low-cost markets. Also, we want to look into higher 

markets now. Therefore, we are doing some projects in the tourism industry, which are also high-end 

products, cheaper than currently available in this region. As a company, we are making more products 

and bringing more innovative solutions.”  

Company D can produce 7 to 30 prefabricated modular houses in a month. However, according to the 

product development manager, this number can increase if additional resources and investments are 

available. “The five million houses target is achievable, but for that, the government will have to move 

towards industrialised solutions,” “We can involve contractors to help us, the microfinance banks can 

provide leasing facilities for our houses to the customers, and the government can give us free land in 

off-market areas which are low in cost. Once we start producing in mass, the $3,000 price per house 

will also naturally decrease.”  
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Figure 15.18 Tourist Pods  

  

5.5.13 Other interesting product ideas   

When asked about other ideas, he revealed: “We are working on an exciting financial model for 

tourism which incorporates our houses. Also, there is a recycling of furniture project that is also 

something that I feel very great about, as it is sustainable and very functional and can be used in our 

houses or anywhere. It is something very close to my heart. We have not had enough time to focus on 

it much, but Insha’Allah will hopefully impact it. Moreover, we made the house and have sorted out 

the water and electricity as well. Still, this other thing that I want to sort out is smart gear that can 

reverse meter to make communities more sustainable and provide internet to these people and 

enable them to do e-commerce or start learning from their homes or have access to the internet for 

quality learning. Therefore, I want to make a complete package that solves multiple problems with 

just one solution. Internet will be free; it will be in the package.”  

  

  

Figure: 15.9 Sustainable furniture  
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Figure: 15.20 Product for multipurpose  

5.5.14 Compare to other similar/alternative products  

In the portable housing arena, movable demand is fulfilled by shipping containers, but the company is 

confident that its invention is far superior. “Containers are much costlier to buy and transport. On the 

other hand, we can fit 11 flat-packed units in a truck,” they claim, adding, “plus there is no comparison 

in the energy requirements. In Thar, for example, we did a test project, and our unit required one AC 

versus three for a container.”  

A few players such as PortaCabins which IKE develops, and A, beat them at cost. However, these are 

still not available in Pakistan, and if it gets imported to Pakistan, the price will go up after paying 

custom duty and taxes. The company says one of its advantages is that their homes take less time to 

be assembled. Compared to concrete houses’ per square feet cost of $18 and above, they offer their 

houses at $11 a square foot. “Even our carbon footprint is 50 times lower”. Its environmental 

sustainability is also one of the company’s unique selling points.:.  

  

15.21 Comparative CO2 Emissions  
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5.5.15 Conclusion    

The company is all set to positively impact the world with the help of its cost-effective, energy-efficient 

and compact products. Initially, the company faced challenges similar to other startups, but hard work, 

determination and the will to do something have kept their business growth, but it is also improving 

the lives of thousands of displaced people. After experiencing and overcoming the initial challenges, 

their product design is much more efficient because they now know more productivity; a few other 

innovative products in the pipeline will benefit the business and the underprivileged communities.  

5.6 Company E  

  

5.6.1 Overview of the company     

Company E was founded in 2016 by a team of Pakistani students and alumni from Kings College 

London, Oxford University, Imperial College and City University London. Company E aims to address 

water scarcity 111213  (the most pressing problem in Pakistan), reduce water diseases 14 , gender 

disparity15 and opportunity costs16. In Pakistan, 22 million people live without access to clean drinking 

water, and those living in water-deprived areas walk on average four kilometres every day to access a 

well.  

The company is part of the solution to the water crises in Pakistan to make a difference in the lives of 

underprivileged families, especially in deserted areas where they do not even have access to the 

necessities of life. Thus, to make a difference in people's lives by providing them with the basic need 

of life, clean water, by providing an XYZ product per household. The team aims to utilise their skill sets 

and contribute to the ease of accessing, storing and transporting clean water across Pakistan.   

The wheels are called XYZ, a specially designed water-carrying device tailored as a simple and effective 

product that helps transport safe water intended to remove the burden off the shoulders of people 

for whom obtaining water is a struggle. The wheel also up to 40 litres of water and halves travel time 

 
11 According to the IMF (2018), Pakistan is the third most water-stressed country in the world.  
12 Reports by the United Nations Development Programme (UNDP) and the Pakistan Council of Research in 
Water Resources (PCRWR) also warn the authorities that the South Asian country will reach absolute water 
scarcity by 2025.  
13 By 2040, Pakistan could be the most water-stressed country in South Asia (IMF, 2015).  
14 Water-borne diseases not only kill people but also affect health of the people in Pakistan. It is reported that 
almost 630 children die every day due to water-borne diseases. Lifting heavy pots and containers lead to 
chronic back pains and complications during childbirth.  
15 The gender ratio shows that 90% women and 10% men are involved in carrying water.  
16 Time invested in water-hauling through water-pots and heavy containers can be better invested in 
education and job opportunities  
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which mean product XYZ provides 40% more water than a traditional clay pot (mud Matka). Also, it is 

easy to use, and you only need to roll it. The wheel also helps in reducing waterborne diseases as the 

storage method is hygienic. This also helps in reducing stress and mental health problems of women. 

XYZ product wheel saves time which can be better invested in productive activities. Thus, creating 

opportunities for children to study rather than queening up to fill water buckets helps women do 

business/work.   

Product XYZ is commonly seen used in Tharparkar, which is also known as Thar. It is a district in Sindh 

province in Pakistan, and it has the lowest Human Development Index rating of all the regions in Sindh. 

Moreover, the water scarcity in Thar is quite grave, and this is why company E focused on this 

particular district and offered the XYZ products. The organisation has successfully distributed 5,500 

units in different regions of Pakistan, including Tharparkar, Thatta, Jacobabad, the outskirts of Lahore 

and southern Baluchistan. It is also expanding the project to other local and international areas, 

wherever the demand and need are observed and reported as 1 in 3 people or 2.2 billion people 

worldwide lack safe drinking water. The company aims to provide over 100,000 XYZ products in the 

next five years, improving the lives of more than 500,000 people in Pakistan.  

The World Bank has recently observed that COVID-19 can lead to a water crisis. As a precautionary 

measure,  people are asked to wash their hands more frequently to prevent the virus. Hence there is 

a need for greater availability of water.   

5.6.2 Inspiration and reason behind product development  

The product was inspired by a similar product that is used in Africa. To elaborate on that, the product 

development manager told that “Burkina Faso is one of the world's poorest countries, and that's where 

the innovator of this product originally discovered water wheels for the first time. Upon observing the 

product and its design, it was the idea behind it that caught his attention. During this visit to 

Ouagadougou in Burkina Faso in Africa, he pursued his MSc in Social Innovation and Entrepreneurship 

at the London School of Economics. In turn, it made him reflect that rural women in water-deprived 

areas of Pakistan were in conditions that were worse than those of the women he saw in 

Ouagadougou. That's when he decided to bring what he had learned to practical use and began 

working on Wheels' whole process to be designed and manufactured in Pakistan.”  

On asking if the idea was new to the Pakistani market, she replied: “Yeah, but people were saying it is 

an invention. However, it’s not an invention. So, he clearly stated in one of his tweets that he is not an 

inventor. He has just introduced these wheels in Pakistan.” Hence, he innovated the product for the 

Pakistani market that does not look the same as in Africa. However, the product is well-suited for the 

people of Thar who have spent almost all their lives in water scarcity. With years of no rainfall, the 
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poverty-stricken residents, especially women, were compelled to walk miles and miles to fetch some 

water in mud pots and carry these pots on their heads. Around 4 to 5 hours of their daily life is spent 

on water-hauling on average. Additionally, lifting heavy pots and containers lead to chronic back pains 

and complications during childbirth.   

5.6.3 The process behind the final product  

The product development manager defined the process behind the final product as: “When X (now the 

CEO of this company) went to Tharparker, he realised that women are suffering a lot there due to this 

water issue. With that idea, he then approached some of his contacts, and with the help of some 

friends, he designed this product and tested it, then it was implemented. So, the process behind the 

final product was divided into four phases:  Idea and Design Implementation, Product Manufacturing,  

Marketing Plan and Working out Logistic.”  

5.6.4 Involvement of others in the development process  

When the product development manager was asked about the involvement of others in the 

development process, she told that “we have the designer and the manufacturer who has been 

manufacturing these wheels and has been involved in designing the product with us.”  

She was then asked if the initial development process was a formal or a casual one. To which she 

replied: “I would say it would have been very formal because you can’t execute an idea casually. So, it 

was formal; from marketing to testing, everything was formal.”  

5.6.5 Challenges faced during the development process  

The team, initially, had to face several challenges. The product development manager further told that 

“there was a lack of funds and then, of course, the infrastructure problem and no support from the 

government and not having the expertise as well. The innovator of the product is just an entrepreneur, 

and there is a social innovator. He is not a designer himself. He just gave the idea. So, he didn’t have 

the experience, but with time when you have the idea, and you are determined to do something about 

it, you get the experience as well.”  

5.6.6. Overcoming the challenges  

She further told how the financial challenges were overcome: “I think I can just tell you a little bit of 

information regarding finances maybe. As they raised finances through family and friends, many 

people were globally interested in funding a project to tackle water in Pakistan. So, the initial financial 

challenge was overcome by the help of friends and family.”  

She also mentioned that “It was a tough task to find a manufacturer who could pull this idea off, but I 

guess the true intention of helping people was far greater and things eventually fell into place.”  
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5.6.7 Stages of development  

The product development manager gave a brief overview of the stages involved during the product 

development: “the innovator of the product did some basic steps to execute his idea. He went through 

the designing process, then testing and then implementation. Since the first stage of Idea Development 

was inspiration based, the other stages of our product development phase were: Designing, 3D 

Modelling, Sampling.”  

5.6.8 Ability to Reach Potential Customers   

From the beginning, the product's target market was the people in Tharparker, as it is the most water-

deprived desert area in Pakistan where there is a problem with rainfall. So, to reach the potential 

customers, the team distributes the product to these people for free. The product development 

manager told that “within that target market, we had women in our focus because women there have 

the primary responsibility of transporting water and meeting the needs of water for the entire family. 

So, it was women in Tharparkar that was our target audience. Since the organisation's foundation, we 

are trying to scale up; we are trying to spread our operation in other parts of Pakistan as well.”  

  

5.6.9 The understanding of customer needs and user circumstances  

Regarding understanding customers' needs and their circumstances, she said that “the founder of this 

project was there in Tharparkar. Two tests based on productivity and practicality were carried out in 

some target areas.”  

She further stated that: “The need analysis was primarily done through observation, and I don’t think 

if there was any formal method of evaluation of needs at that time. It was just the observation that he 

observed that they needed help in having easy access to water. So, the primary source of need analysis 

was through observation.”  

On asking why he followed the observation method, she replied: “due to lack of proper equipment and 

a team to visit the area and do the on-ground research at that time, as I told you, his visit was just an 

informal one, very casual. It wasn’t very planned. So, the primary method of need analysis was 

observation because he did not have the proper equipment and a team to do on-ground research and 

need assessment.”  

5.6.10 Product’s performance in the market  

About the performance of the product, she said, “it has performed well. As I said, we initially observed 

women walking for 2 to 3 miles daily to get the water for their families and spending about 4 to 5 hours 

a day on that and, they carried the water in mud matkas (pots) on their heads which was affecting 
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their health as well. Some of the women even had died carrying the water, some of them had injuries, 

and it also cost them a lot of time.”   

She further said, “So, our wheels provided them mental ease, physical ease as they don’t have to carry 

that much amount of water. Also, it has saved them a lot of time, and they have been able to collect a 

lot more water than they had been carrying previously. Like, in a mud Matka, you can collect around 5 

to 8 litres of water, while in this wheel, you can collect 40 litres of water. So, it’s like 8 to 10 times more 

than the matkas.”  

  

5.6.11 Affordable, low-maintenance and better than the alternative products in the market  

  

About the affordability, she explained that “basically, they don’t buy the product from us. We donate 

it to them. It’s just that the model that we work on is crowdfunding. So, when we reach an optimal 

amount of funding, we spend manufacturing the wheel and then distribution. So, the target market is 

given the wheels free of cost as we are donating them. Still, we are trying to rebuild our model where 

we help those people get the revenue out of these wheels because they save time, they save effort so 

that time and effort should be spent in doing some productive activity.”  

She was then asked if she thinks that it is a low-cost product and low maintenance as well. To which, 

she replied: “It’s not a low-cost product for them, for the target market because they are living in very 

far off areas in Tharparker where they don’t even have access to electricity, they don’t have access to 

water. Their basic needs are not met. And they don’t have access to even markets where they could 

sell their skills, where they could use their skills.  And they are living below the poverty line. Their 

monthly income is not that enough to afford a single wheel. So, this is the reason why I think it’s not 

affordable for them. They need it the most, but they can’t afford it.”  

From the manufacturing point of view, she explained that “compared to other water solutions for 

them like installing hand pumps, water tanks etc. it is less expensive.”  

She was further asked if it is cheaper than the available alternatives in Pakistan. She replied: “It is 30 

to 40 per cent cheaper, I would say.  And it’s low maintenance. You don’t need to maintain it because 

it guarantees 5 years once you get it. So, when you get this wheel today, after five years, it might get 

problems.  But before that, you don’t need to repair it or do any kind of maintenance.”  
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5.6.12 Future of the product   

About the future of the product, she said: “I think with more innovation and more collaboration with 

different kind of innovations, we can expand the product in terms of its use, in terms of geographical 

location because we are not tackling the issue of the water crisis, but we are preparing people to 

manage their behaviours in coping with the water crisis. So, the future is bright. And with the right kind 

of awareness and with the right kind of innovation within the product, we can help people tackle the 

issue.”  

5.6.13 Alternative Product in the Market:  

The alternative product in the market is a water pot. The pot has to be carried on the head. It is difficult 

to carry the pot when walking on tough terrain, and the infrastructure of Pakistan is weak anyway. 

This can also leave physical strains on the body, such as musculoskeletal disorders, cervical spine 

degeneration, regular neck and back pain, and health risks during pregnancy and spinal pain. It can 

also take up to 4 hours to collect 13-15 litres of water; hence, it is very time and energy-consuming.  

  

  

Figure: 5.25  Water Pot  

  

5.6.15 Other interesting product ideas   

When she was asked about other exciting ideas in the pipeline, she replied: “As I told you that our 

target population is women in Tharparkar, so, our next target is empowering those women, helping 

them develop skills and use those skills in contributing in the family income. We are developing a model 

where we would give this wheel, not free of cost, but through some ways where they would be able to 

pay for these wheels. Also, would be able to save money and contribute to the community 

development.” Also, in the future models of the water wheel, we will have an in-built water filter.   
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5.6.16 Conclusion    

The innovation is a life-changing product for hundreds of people, especially women of Tharparkar, who 

previously had to walk several miles to fetch water for drinking and other use in their mud pots. The 

wheels now provide them with safe portable water without putting a burden on their head and 

shoulders, ensuring better health. Moreover, the innovation of this product has also reversed gender 

roles in the area. Now, more men go out and fetch water. Besides, it also saves their time which can 

be invested in productive activities.  

It is anticipated that other areas with water scarcity will benefit from this amazing innovation to scale 

up. The product, for now, is free of cost as the organisation works on philanthropic crowdfunding. But 

they plan to make their target market self-reliant enough to purchase this product on their own, which 

is even better.   

  

5.7 Company F  

5.7.1 Overview of the company   

Company F's journey started in March 2017 when the key founder, a university student, started 

thinking about the waste on the roadsides and saving the environment. Along with a co-founder, she 

took notice of Karachi's garbage crisis and the valuable resources wasting away. They decided to do 

something about it. That "something" started with a simple pitch at a start-up competition, and 2 years 

later, the company has processed over 115,000 Kgs of organic waste into compost. They have almost 

1000 happy customers and community members. The company is changing Karachi's waste disposal 

practices by offering a sustainable, reliable and ethical waste collection and processing service.   

5.7.2 Inspiration and reason behind product development  

The founder of the company was asked about the inspiration and reason behind developing their 

product, to which she replied: “Since our city is very dirty and when you commute around the city, you 

can see that the roadside seems to require some sort of work. It just made me think that this is our 

system’s problem, and this problem is further divided into other categories; for instance, what do you 

do with the waste that is already out there and what do you do with the waste produced every day. So, 

we are looking at and trying to find who produced waste, recover it, and recycle it. So, it was so sad for 

me to see my city so dirty, and I wanted it to be cleaner.”  
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5.7.3 The process behind the final product  

She was then asked about the process behind the final product, to which she said: “Basically there was 

a lot of research around it and we came up with a different idea ‘making a compost machine’, and then 

we worked on that idea. Space, technical expertise, initial capital, and other resources required to 

activate the space and system up were sought. We have one facility in Karachi where we compost half 

a ton every day. In the early days, we did not know how much waste we were looking at, what number 

we were looking at, and how we improved the process. It took time to bring accountability and get the 

quantities right. That’s how it happened. Once we had the compost made, we launched it in Karachi's 

annual flower show to reach a bigger audience to see our home gardeners, and this product is available 

on our website. So, it is accessible to a lot of people. We are also looking to place it at different 

locations.”  

  

Figure: 5.26 Stages of development  

She said: “there were many stages after the idea came; we took feedback from many mentors and 
revised it. We did some fundraising among family and friends then when the product was ready, we 
made its packaging and launched it. So, once we completed the cycle, we knew what the challenges 
that are there in it are.”  

5.7.4 Involvement of others in the development process  
About the involvement of others in the development process, she told that: “We discussed this idea 
with so many people out there who are not formally a part of this team, but they helped us in 
multiple stages. One of them helped us analyse the compost result; the other one helped us with the 
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branding. So, in this entire journey, we had multiple mentors who helped us, guided us, put us on the 
right track, and they are still available to help us out.”  

She was further probed regarding the arrangement of their involvement, to which she replied: “We 

have a site manager who overlooks the entire facility that we have, someone whom we trained over 

the time. He overlooks the entire process – from waste selection to processing and preparing compost. 

He has a few helpers under him whom he supervises, and we have a couple of interns who are a part 

of this system and are helping reach out to the customers. We have another employee who’s 

overlooking our inventory and preparing orders for customers, and there is another team member who 

is reaching out to different restaurants and other collaborators from where we can collect waste, and 

my co-founder and I do all the other stuff that I have not mentioned.”  

5.7.5 Challenges faced during the development process  

About the challenges, she told that: “one of the major challenges was to find the right space so that 

we can do something like this and then find labour that would be honest and in the work who would 

stick around with us, and expertise also, in a way, like how do we start composting right and how can 

we improve and make it more efficient. Apart from that, the lack of funds was also a challenge as this 

business requires quite a lot of investments and big names, and the returns are slow.”  

5.7.6 Overcoming the challenges  

She was then asked how they overcame these challenges, to which she replied: “for space, we reached 

out and collaborated with people as we looked at different areas where we can have collaboration. For 

infrastructure, we had to put our own money. We were initially looking for people to collaborate with 

us on this, but there was a lack of support. Rather than support, there was a competition, we felt. Our 

approach is always collaborative, however, and we always see collaboration first.”  

5.7.7 Ability to Reach Potential Customers   

About the ability to reach their potential customers, she said: “Our customers are mostly home 

gardeners and those who understand the value of organic produce.” This is why they launched their 

product in the Annual Flower Show to reach the right customers.  

5.7.8 The understanding of customer needs and user circumstances  

Understanding customers' needs and circumstances is a concern; the team interacts directly with them 

to better understand their needs. She said: “one thing that we do, we do workshops with the people, 

so that is how customers come up to us and we teach them stuff, and we also speak to them on the 

phone. Whoever has been a customer also gets a call from us where we ask them questions about the 

pricing, about the product, how they have liked it and all of that.”  
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She was then probed if she thinks the workshops and meetups they conduct with the customers are 

the best methods, to which she replied they are so far proving to be great methods. She further said: 

“one thing that we have not properly done is proper marketing on social media, and I think that is 

something we will test out soon.”  

5.7.9 Product’s performance in the market  

She said about the product's performance in the market: “We have been selling it and getting good 

feedback, and many of them want to place their orders again.”  

5.7.10 Affordable, low-maintenance and better than the alternative products in the market  

The company's founder thinks their product is not cheaper, but customers prefer it over other 

alternatives in the market since it's authentic. She said, “What we are saying is that it is made of 

organic waste, there is no chemical added to it, something that the customers can feel and see as they 

can smell it in it. Compared to other alternatives such as cow dung, customers prefer our product 

because it is undoubtedly easily accessible, but it is very stinky. We think this is the real reason our 

customers are generally interested in buying our product because they know the process involved and 

that this product is authentic. Moreover, they have to use other products for a couple of times, whereas 

our product is used only once as it is more effective.”  

5.7.11 Future of the product   

The entrepreneur, the founder of the company, thinks their product will be more successful in the 

future as she said “its future is quite bright. We just need to work on its marketing.  

5.7.12 Other interesting product ideas   

When she was asked if they have any other interesting ideas in the pipeline, she said: “Currently, we 

are working on a couple of more things; one is the rooftop set up that we are looking at – anyone who 

has a roof can build a rooftop garden, so we are testing that. One more thing that we are going to do 

is composting set up – anyone who wants to do composting at their house with his waste, we will 

provide them with the facility to set up something for them so that we start composting for them.”  

5.7.13 Conclusion    

Organic waste goes unnoticed in the clutter of plastic, yet it is inevitable. This waste ends up at the 

landfill where it gets trapped, becoming a source of groundwater pollution and disease and releasing 

methane, a greenhouse gas. Efficient organic waste processing can reduce emissions, recycle nutrient 

value, and capture energy. Hence, the company takes this massive wasted resource and makes 

premium organic compost for healthier soil. Their idea may not be new. There have already been so 

many similar projects globally, but it is innovative in Pakistan, where there are piles and piles of waste 
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on the roadside. Collecting such waste and processing it means less waste on the streets. Plus, the 

product helps in home gardening and farming, too. However, the product is a bit expensive, but they 

try to cut its cost and make it available for a larger audience. Initially, they had to face challenges like 

almost all other startups in Pakistan, but now they are all set to launch new ideas.   

  

5.8 Company G   

5.8.1 Overview of the company   

Company G was founded by 2 individuals who later formed a core team to launch their 

services/products, including websites, apps and a call centre helpline. These services help people to 

confirm the availability of a doctor. They can find a particular doctor and ask questions such as the 

doctor's speciality, at what time they are available, their qualifications, whether this is the right doctor 

for me or not, and the reviews about them. Helping people find the right doctor was their first service. 

Assisting people to access their chosen doctor quickly by booking an appointment online on their 

website was their second service, and the third service that they started was the telemedicine service 

that helps people consult a doctor from their homes.   

The company was created to provide swift medical help to the patients regarding the right doctor 

identification, sharing the doctors' quick access points and other related problems.   

5.8.2 Inspiration and reason behind product development  

As stated by the co-founder, the primary reason behind starting this service was: “We have a cofounder 

‘x’, his father got ill, and had surgery lined up. At that time, he was working for an IT company. After 

his father's surgery, his condition got worse, but the surgeon told them that he would be fine in a few 

days. When his sister, a doctor, saw their father's reports, she realised something was not right. So, 

she suggested his brother take a second opinion from another doctor. When they had a second opinion, 

that doctor told him that their father had internal bleeding and required surgery. They were still not 

satisfied and went for another opinion. The third doctor said the same that his father is in a critical 

condition and requires another surgery. So, they went for another surgery. Unfortunately, even after 

that, his condition did not stabilise, and eventually, he passed away. So, that was a life-changing 

moment for him. During all this time, he had so much difficulty in finding the right information. After 

some time, one of his colleagues came to him and asked him to postpone a meeting as he had to take 

his brother to a doctor. When did he ask his colleague which doctor he was taking his brother to? He 

named the same doctor who did the first surgery of his father. Our co-founder then suggested he not 

to go to that doctor and suggested another doctor. When he went to the doctor, he suggested, he was 

quite satisfied with the doctor. From that point, this idea was generated that if one person can benefit 
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from my experience, there should be a platform where people can share their experiences and review 

doctors to help others in the same boat. I used to work with him in the same workplace. So, he shared 

this idea with me. At that time, I was pregnant and had very weird experiences with doctors and 

healthcare in the initial days of my pregnancy. Thus, I supported his idea.”  

5.8.3 The process behind the final product  

The founders started their service very casually at first, but with time they realised there was a need 

for a formal service: “We started a Facebook group initially. Within a week, we got 1000 plus questions, 

a lot of doctors also joined in, and within a month, it became a community where people started 

sharing information and helping one another. But after some time, we realised that this was not a long-

term solution or option for these people, and since we had a tech background, we thought of building 

a technical product may be in the form of a website or an app so that people can go there and search 

the right information.”  

  
5.8.4 Stages of development  

The interviewee was then asked about the stages that process had, to which they replied: “Our first 

stage was the Facebook community, the second stage was the initial team, and then we launched the 

product within 3 months. Our engineering team developed the product, and another team collected 

the data of doctors. We started a drive for student ambassadors who collected doctors from various 

cities to create that data collection team. After launching it, we realised our product needs some 

improvement. So, we did a few improvements. Since we wanted it to be a sustainable service that could 

generate enough money to bear its expenses, we established a business model and started a call centre 

because many people in Pakistan don’t know how to do things online. Now it’s sustainable and is in a 

growing phase.”  

5.8.5 Involvement of others in the development process  

They said about the involvement of others: “We are three co-founders who worked on the product, 

and there was another girl “, F” who worked with the data collection team. We also had an engineering 

team and some SEO17 and Marketing people. The motive of everyone was to contribute towards the 

healthcare system of Pakistan.”   

They were then probed if there was anyone who was not a formal part of the business but helped 

them voluntarily, to which they replied: “Yes, the place we used to work at actually offered us a space 

within the office to work on this project. So, initially, we did not have any expense like office rent or 

 
17 Search Engine Optimisation (SEO) is the process of improving a website and online presence, both on-page 
and off-page to improve its rankings in search engines like Google  



127  
  

utility bills etc., and volunteers have always run our Facebook community; even some doctors who 

volunteered, some advisors guided us without charging us anything.”  

5.8.6 Challenges faced during the development process  

About the challenges they faced during the development process, the interviewee said: “Our major 

challenge was that whenever we discuss this idea with anyone, they discouraged us by saying this is 

not going to work and this is not something innovative; like the idea of finding a doctor online has been 

initiated by several people. Secondly, when we used to go to the doctors, they used to be very reluctant 

to participate. They used to send us out of their rooms. Plus, they used to ask us to close down our 

Facebook group. So, we faced a lot of resistance initially. But, since we knew that this was something 

our people needed badly, we kept going on. When we used to see people coming on the Facebook 

group and asking questions to solve their issues, we felt we were responsible for resolving their issues 

them us going. Apart from that, funding was also an issue; we initially secured some friends and family 

funding. But we did have a financial issue due to which we had to do things in very little money, but 

thanks to God, that issue also got resolved with time. So, resistance and finance were two major issues 

that we faced.”  

5.8.7 Overcoming the challenges  

When the interviewee was asked how they overcame those challenges, they replied: “Initially, when 

you face resistance, you start losing hope. But we were determined. And thanks to God that some 

doctors supported our platform. So, I believe they balanced the resistance we faced by some doctors. 

For instance, if we met 20 doctors a day, 15 were used to resist, but 5 were used to encourage our idea 

and support us. With time as our platform started to grow and word of mouth started to generate in 

the medicine industry, more doctors started to join us. As far as the financial issue is concerned, we 

were much focused on our service, and because of that, our service became sustainable and started to 

grow.”  

5.8.8 Ability to reach potential customers   

The interviewee was then asked about their target market, to which they replied:  “Initially, we 

targeted people living in Lahore, Karachi, and Islamabad. Those people who had access to the internet 

were in the age group 24 to 35 years, who trusted the technology. But later, to cater to a larger target 

market, we started a call centre. So, now our target audience belongs to both urban as well as rural 

areas.” Since it is an online service, word of mouth plays an important role in attracting users. The 

interviewee further said: “The users trust our technology and service, and this is the reason why they 

come on our platform for their health-related issues.”  
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5.8.9 The understanding of customer needs and user circumstances  

About understanding the needs and circumstances of customers, they said: “just like we go to Google 

and search for different things, and Google knows what we search. Similarly, when people come to our 

platform and search for something, we know what it is; we know what they are searching for; their 

search queries are saved on our website and the Facebook community. So, we decide to create 

awareness campaigns or alter our product according to the top searches of our users.”   

They were then probed why they think the methods they are using to find the users' needs are the 

best? They replied: “Apart from considering the top searches, there are certain common problems in 

Pakistan such as sanitisation, pregnancy, hepatitis or areas that we are weak in according to 

organisations like WHO and UNICEF. So, we also keep that in mind. Moreover, we also consult doctors 

and ask them if there is anything that they would like us to communicate to patients or inform them 

about certain problems such as lack of exercise and fitness routine or orthopaedic issues or any new 

technology that patients can adapt. For example, in December, we did a very long campaign on mental 

health because we had been getting many messages to cover this topic. This is how our content team 

prepares the content for the issue that needs to be addressed. I won’t say this is the best method as 

this thing can be improved. Right now, we are only catering to the basic issues.”  

5.8.10 Product’s performance in the market  

They said about their service performance: “The performance over the last 4 years has been amazing. 

Our service has survived because of the trust and love of people. They love and trust our service so 

much, and we almost always get positive feedback. Thus, it has done very well in the market so far. 

Even during the COVID-19 pandemic, people have appreciated us for our contribution to helping people 

consult doctors without stepping out of their homes.”   

5.8.11 Affordable, low-maintenance and better than the alternative products in the market  

About the factor of affordability, they said: “consumers have mixed beliefs. Some of them think the 

doctor on our platform is charging a lot; 2000 to 3500 Rs. Consultation fee is a lot for some of the 

consumers. But over time, as our platform is growing, I believe the affordability issue will also be 

resolved as a lot of doctors that do not charge a lot are also joining our platform.”   

Moreover, they believe that their service is better than other alternatives as they said: “Most of the 

consumers don’t hesitate to pay that much fee if they are getting access to the best doctor for their 

disease or illness or any other issue. It is kind of then low maintenance for the users as they don’t have 

to invest more money in switching the doctor etc. because our platform will help them find the right 

doctor in the first place. We have noticed this pattern that if you spend your money on a good doctor, 
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you will not have to visit the doctors again and again in normal cases. Also, many patients do not know 

if they need a psychiatrist or a psychologist or go to a general physician or require a specialist. In that 

case, when they get the right information, it helps them select the right doctor for them first. Moreover, 

our online consultation also helps people save a lot of money. For instance, if someone has to travel to 

Lahore from a far-flung area just to see the doctor for a second opinion or change of medicine, it will 

cost them a lot of money as well as time.”  

5.8.12 Future of the service  

About the future of their service, they said: “What we perceive the future of product ‘F’ is that soon, 

whenever anyone will have to go to the doctor, they will check out on product ‘F’ first to make a better 

and informed decision. This will balance out the doctors’ monopoly too, and the patients will become 

more empowered as the supply and demand will be balanced.”  

5.8.13 Other interesting product ideas   

They also revealed other great ideas that they have in the pipeline: “We will work further on our 

telemedicine service, and I believe it is going to grow in Pakistan. In the future, we will build more 

products and services in whatever way we can.”  

5.8.14 Conclusion    

The team behind company G is focused and determined to contribute towards an improved healthcare 

system in Pakistan and reduce people's difficulties finding the right doctor in good time. Many people 

in Pakistan had to travel from rural areas to major cities for a consultation or medicine change. For 

that, they also had to bear the expenses of travelling and to stay right. But now, they can easily consult 

doctors from the comfort of their homes through the telemedicine service. Apart from facilitating the 

search, access, and consultation online, the company also creates awareness regarding various 

diseases and taboo issues through social media. Initially, they had to face quite a few challenges, 

including resistance from some doctors and lack of funds, but as the company is growing and gaining 

users' trust, these issues and challenges are no longer hurdles.  
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Case-study 

Companies 

Product Industry  sector  

Company A Water purifier  Health   

Company B High-tech wheelchair Health 

Company C Gas-saving appliances Energy and gas  

Company D Affordable housing   Housing   

Company E Water roller  Water  

Company F Organic waste  Environmental services 

Company G Online medical advice Health   
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Chapter 6: CROSS-CASE ANALYSIS  

  

6.1 Idea generation/Product ideas  

In the innovation literature, idea generation is identified as the initial and crucial stage of new product 

development (Lewis, 2001; Hise, O'Neal, Parasuraman & McNeal, 1990. New product development 

(NPD) tends to fail, either in the last stage of the development process or later commercial-stage 

because of the problems in the idea generation stage. This stage is where an informed decision must 

be made to persist with or abort the idea. In this study, frugal NPD in seven companies from diverse 

industries was examined. Each of these seven companies generated different unique ideas and 

pursued associated opportunities. NPD's ultimate success depends on the entrepreneur's ability to 

identify the most relevant idea to the context and the one that suits the most the competencies of the 

founding team. Unlike large corporations, SMEs often struggle to consistently invest in, develop and 

gain from a formalised idea generation process. However, SMEs benefit from being close to the 

customers and the target market. This helps them identify the unmet needs in the market, which helps 

them generate ideas that lead to products that can most effectively meet these needs.  

Product development managers who were also the owners of the companies investigated in this 

research successfully identified the need in the market by facing a certain problem personally or seeing 

a social problem closely, thus generating appropriate ideas.   

These companies generated different ideas to help the people in situations similar to their own at one 

point in their lives or solve a crisis or a social problem around them.   

For example:  

Ø Company A developed their idea of a water purification system that is affordable and low 

maintenance and used the technology that made the purified water better than all other 

available alternatives. This idea of an innovative water purifier came into company A's founder 

when he was affected badly by the consumption of contaminated water at the university 

campus.   

Ø Company B worked on an idea that the entrepreneur initially developed for his  disabled 

grandmother., He subsequently commercialised it for thousands of other individuals who had 

a similar handicap.   
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Ø Company C’s idea of reinventing the water heaters by modifying the thermostat came as an 

off-shoot of its attempt to mitigate the country's gas shortage. The product that it developed 

now helps people save natural gas as well as electricity.  

Ø Company D’s innovative idea of a house building technology that could create cost-effective 

and easy to set up homes resulted from the entrepreneur’s mission to contribute towards a 

social cause. This idea came to the entrepreneur when the Syrian refugee crisis was at its peak. 

Being an engineering student, he and his friends worked to provide appropriate living 

conditions to the refugees and displaced local citizens.   

Ø Company E’s product idea was also for a social cause that has been fully developed to help 

people from desert areas transport and store clean drinking water with ease.   

Ø Company F created a product that would help the company reduce waste and save the 

environment. The company has processed over 115,000 organic waste Kgs into organic 

compost so far, which is quite effective compared to other available alternatives.   

Ø After a bad experience with a doctor, the founder of Company G developed his idea of creating 

a service that provides swift medical advice and assistance to the patients through appropriate 

doctor identification, sharing the doctors' quick access points and quick and effective 

communication of health problems.  

The underlying trigger for all ideas that gave rise to the products covered in this research was altruism. 

There is a strong desire to do something good for distant individuals or society in general or save the 

planet for future generations.   

6.2 Customer Needs  

For successful new products, the consumer perspective is crucial. Hence, involving consumers in the 

development process and understanding their needs is very important (Cooper & Kleinschmidt, 1987; 

Bloch 1995; Florén, Frishammar, Parida & Wincent, 2018; Florén & Frishammar, 2012). The cases 

studied provided evidence that the above products' development required a good understanding of 

the customers’ needs.   

  

To understand the needs of customers,  the seven companies adopted diverse approaches. However, 

as all the companies were close to their consumers, it was easier for them to understand the market's 

needs in which their products would be offered. Initially, they all generated ideas informally. Unlike 
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MNCs, the literature highlights that SMEs have handicaps such as smallness and newness, significantly 

affecting their ability to systematically generate ideas (Parida, Westerberg & Frishammar, 2012). 

Company A studied their consumers through various surveys and then created 7 different product 

versions for 7 different consumers. Company B comprehended the needs of the customers through 

focus group discussions. However, Company C did not use any method to understand their customers' 

needs because the founders of the company themselves, being users of water heaters, knew what the 

issues were and the unique selling points themselves.   

  

Company D captured the customer needs mostly by talking to them and the organisations working 

with those consumers. Since they do not sell directly to refugees, they approach the government, 

NGOs working for refugees and different organisations such as the UN to understand the customers’ 

needs. They had also done surveys to understand their consumers' demographics, problems, and 

mental health.   

Company E did need-analysis through observation, whereas company F conducted workshops and 

customer feedback to understand their needs. In contrast, company G uses more modern technology 

such as website analytics to understand what their consumers are searching for and what information 

will be most appropriate and relevant.   

To conclude, all companies who developed frugal products understood clearly that understanding 

customer needs and preferences is key to developing products that will succeed in the marketplace 

and based on their circumstances and the peculiarity of the markets and customers and the technology 

they chose to approach in this regard. The literature shows that this is the most appropriate approach 

for the survival and growth of new businesses (Vyas, 2005).  

6.4 Target Market  

The case studies show that the market size and market segment of each of the companies are different. 

However, two companies ( D and E) are offering their products to disadvantaged groups. As their target 

customers cannot afford their products, they make them available to their customers through Charity 

Organisations.   

The target market of company E is the 1.65 million inhabitants of Tharparkar. Within this target 

market, their focus is on women who are primarily responsible for transporting water and meeting 

family needs. Their market size is, thus, limited.   
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On the other hand, company D has a huge market as it provides innovative housing technology to 

refugees and internally displaced persons (IDPs) worldwide. According to UNHCR (2019), there are 

around 79.5 million IDPs and 26 million refugees globally.  

The other 5 companies (A, B, C, F and G) have products and services that are purely commercial. 

Company A's target audience is families who purchase bottled water and use a water dispenser, in 

particular. However, the company has 7 different versions of their product for 7 different consumers, 

including big hotel chains.   

Company B has a market size of around 2 billion. However, currently, they are catering to the Pakistani 

audience only, and in the absence of reliable data, estimates of the number of people living with 

disabilities in Pakistan wildly vary from 3.3 million to 27 million.  

Company C targets a niche audience that uses water heaters at home in Pakistan. Within that market, 

their product is currently available in 3 cities – Rawalpindi, Islamabad and Lahore – with a population 

of 14.14 million. Since these cities have cold weather for more than half of a year, almost all middle-

class and upper-class (rich) families have water heaters installed at their homes.   

Company F targets the people who are educated and enlightened enough to understand the benefits 

of going eco-friendly and organic in their choices, as they recycle organic waste and produce eco-

friendly composts.  

Company G offers an innovative service that helps consumers find the most appropriate doctors for 

their specific health problems and get the right consultation. Their initial target market was around 

76.38 million internet users in Pakistan. But now that they have introduced another segment in their 

service that includes on-call consultation, their market size has increased. They have developed a call 

centre for on-call consultation and have a few doctors on board who guide people with different 

medical issues through telephone calls/video calls.   

Even though all these product ideas' motivation was to help people and the environment, these 

companies have completely different market segments and market sizes. However, development 

stages look similar between these companies.     

6.5 Development Process  

As SMEs play an important role in the economy by contributing to output and employment, different 

characteristics of the product development process are identified that can play an important role in 

the successes of NPD (Qin, Van der Velde, Chatzakis, McStea & Smith, 2016; Moeuf, Lamouri, Pellerin, 

Tamayo-Giraldo, Tobon-Valencia & Eburdy, 2020). In the literature, there are different models for 
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success in the product development process. However, there is still no definite model of the NPD 

process for SMEs. The only recurrent insight is that as SMEs lack resources, they have an informal 

approach to developing.   

In the literature, scholars have agreed that a product concept requires demonstrating how it will 

benefit targeted customers and assessing market opportunities and analysis of market segments. 

According to Company A's founder, they had infinite development stages as they started working on 

this product idea as the university's term project by identifying a need within their friends. After 

identifying the need, it took them 6 years to reach a stage where they could manufacture things 

independently. Thus, there was no formal development process, though, as they did not systematically 

follow stage by stage, but there was a point where they identified a need. Nevertheless, there were 

so many years before they commercial their product in the market.   

  

On the other hand, for Company B, the product development process was not formal as the first 

product was made for the grandmother of the company founder, who also started working on this 

idea for his term project at university. The idea was generated in the house where the need was 

identified, and initially, the focus was to develop the product for a family member. But after seeing 

the benefits of the product, the founder started working on it to commercialise the product for the 

larger market.  

  

 Company C had to go through were 3 basic product development stages. The three iterations were 

an initial hand-made prototype created by their industrial designer, then the second iteration. Finally, 

they did the third iteration, which was the final product.  

  

On the contrary, Company D had basic 4 stages; Ideation stage, research on the problem, coming up 

with different designs and then revising these designs to come up with something brand new.  

  

Company E also had 4 stages: Idea and Design Implementation, Product Manufacturing, Marketing 

Plan and Working out Logistic.  
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Company F had several stages, as revealed by their key founder, while company G had three phases; 

the first stage was the Facebook community; the second stage was building the initial team, the team 

then developed the product.  

6.6 Industry: 

This study is not focused on any particular sector as it is an exploratory investigation of a novel topic 

and an embryonic, though a growing field of research. The researcher kept the industry option open 

with a focus on the product development process. The research reports 7 case studies with interesting 

insights on frugal product development. Of the 7 case companies, companies A, B, and G  are in the 

health sector, company C in energy and gas, company G in energy and water, company D in social care 

and company F in environmental and climate-related services.  Despite this diversity in the sectors in 

which these companies operate, the underlying product development process is considerable 

congruence which this research highlights. SMEs in Pakistan and other emerging economies could use 

the process discovered in this research independent of the sector in which they work. 

6.7 Conclusion  

If not a best practice, a common recommendation for new product development (NPD) is to employ a 

formal process that structures NPD-related activities and decision-making (Cooper et al., 2004; Kahn 

et al., 2012). The case studies provide evidence that not all of the companies included in this research 

have not followed any particular NPD process model, but it is possible to outline some general outlines 

of the NPD process. A formal NPD process has a specific set of procedures and documentation. On the 

other hand, informal processes comprise real-time face-to-face interactions and decision-making as 

needed (Felekoglu, Maier & Moultrie, 2013). As the NPD process is defined as the stages, this can be 

concluded that companies have adopted a similar NPD stage. For example, all case companies had a 

fuzzy front end, product development and commercialisation.   

There were many things in common between the cases. For instance, in the first stage, where idea 

generation and screening were undertaken, ideas were generated because of the market's need. The 

main aim was to make sure that the need was useful for those who needed it. The need was identified 

within family or friends, and potential customers were involved in the NPD process. The customers 

provided case companies with the necessary knowledge related to their needs and preferences, but 

there were times when they helped them solve problems that arose during product development. For 

example, for companies B, D, E, customers helped in design suggestions.   

 In addition, as these frugal innovators of case companies lived locally, they were able to identify local 

needs. Another common characteristic between these cases companies was that they all had limited 

funds. Hence, they did not have enough resources to test their ideas and went into the product 
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development stage. Furthermore, what these companies focused on was handling resources 

efficiently. They managed to do it by not using resources where the customer value is not being 

enhanced and removing non-value activities from their products that they were always in a learning 

phase, and problems were solved on demand. All of the case companies agreed.  

  

6.8 Challenges  

Of the seven companies studied in this research, they had had to face almost similar challenges. Some 

scholars have stressed NPD when facing external challenges, such as fluctuations in currency exchange 

rates and interest rates and government policies changes and reduced support for start-ups (Koski & 

Lindskogen, 2020; Van de Ven, 1986). All the seven companies covered by this research faced 

contextual challenges, particularly initial funding support for new businesses,  from the government. 

Furthermore, law and order, weak infrastructure, and unhelpful government regulations were barriers 

to product development. Moreover, the founders of all companies except company D believe that 

their weak infrastructure was a challenge they could address.  It revealed that since the roads to 

remote areas are not in good shape, they had to use flat pack technology for their houses to transport 

them from one place to another easily.  

Six of the company founders (A, B, C, D, E & F)  informed that there was a lack of expertise in the 

country and resources available to them to a certain extent when they started working on their 

product ideas. However, since the founders of company G were IT professionals, they had IT expertise 

that helped overcome the challenge of designing a portal and technical side as some studies have 

suggested that when the average capability of technical people is higher in a small firm, its innovations 

are less expensive (Cooper, 1964). However, the company had to face resistance instead of the doctors 

they were trying to get on the portal. An important fact is that all founders arranged the seed capital 

with family and friends' help. Companies A and D also used the prize money of the competitions they 

had won as seed capital. However, there was no government support of any kind for any of the start-

ups. The product and service development and business establishment resulted from their hard work 

and strong determination.  

6.9 Summary  

  

Like all start-ups and new entrepreneurs, these seven companies too faced many and similar 

challenges. Expectedly, the major challenge was the lack of funds. The way they overcame this 

challenge, too, was similar. All of them turned to their family and friends for initial funding, while 
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companies and D won a few competitions and used the prize money for the initial development of 

their products. Apart from this, there was a lack of government support that all seven companies faced 

during their products' development. Another major commonality between these companies is that 

they all worked on the first ideas that dawned on entrepreneurs. Problems around them inspired all 

the seven ideas that they wanted to solve through their products and service. However, their target 

market and the methods they used to understand the customers' needs were significantly different. 

The developmental process and the stages that it went through too were different from one another. 

However, all of the products and services are affordable and low maintenance for the target audience. 

Also, the cases provide evidence that friends and family play a crucial role in the development process 

as all of the company founders teamed up with their classmates or other friends to develop the final 

product.   
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Chapter 7: DISCUSSION AND CONCLUSIONS   

  

7.1 Introduction  

  

In any economy, SMEs are always key contributors to economic development. The statistics show that  

SMEs play a considerable role in the economy in Pakistan. They contribute to up to 40% of GDP and 

almost 65% of employment. SMEs also enrich the lives of the entrepreneurs who set them up and 

improve their social status. For some entrepreneurs who achieve greater success with their 

enterprises,  innovation is often the driving force, particularly the innovation driven by meeting 

customer needs. Despite remarkable growth and contributions, Pakistani SMEs face many challenges 

associated with technology, resources, management, workforce and industrial structure (Khalique et 

al., 2015). In emerging markets, this customer focus has resulted in an increasing emphasis on frugal 

innovation. Recently, innovation management literature has witnessed a rising interest in frugal 

innovation. The term is discussed mostly in the context of emerging markets, focusing on giving non-

affluent customers opportunities to use affordable products and services customised to their needs. 

Simultaneously, the phenomenon of frugal innovation has gained attention in developed markets too. 

Prior studies on frugal innovation have not explained how to measure or differentiate frugal 

innovation from other similar innovation types. Likewise, the literature is also not clear as to how to 

identify a frugal product. In this research, these gaps were first addressed.  

Frugal product development can provide an opportunity for firms to increase their competitiveness 

and benefit customers.   

� This research, investigating the frugal product development process, is one of the first empirical 

studies of its kind. The study examined the NPD process's unique characteristics for frugal 

product innovation and how the development of frugal products can contribute to new 

opportunities for SMEs in Pakistan and Pakistan and other countries. To build a  

comprehensive understanding of the frugal product development process, this study built 7 

case studies. The study involved two phases in addressing the research questions. In the first 

phase, the Delphi technique was used by taking experts opinions. In total, three rounds were 

conducted; each round was conducted after analysing the previous round. In the three rounds, 

different questionnaires were used to finalise the inclusion criteria for characterising frugal 

innovation products. In the second phase, multiple case studies were conducted by qualitative 



140  
  

data collection. Semi-structured interviews were undertaken with people who were involved 

in product development. A triangulation approach was used for collecting relevant data. As a 

result, this research also developed a new framework explaining frugal product development. 

It is hoped to contribute to a better understanding of the issues around this unique research 

context.  

This chapter provides a further discussion of the research findings highlighted in the previous chapter. 

This discussion explains how the findings answer the research questions and map them vis-à-vis the 

extant literature by spotlighting key points of unity and a conflict between this work and previous 

research. This is followed by detailing the implications for improving practice as well as future research 

directions. Finally,  the limitations of the study are discussed.   

7.2 Evaluation of the Substantive Findings and Contributions to the literature  

  

The findings of the first phase of data collection and analysis led to the development of inclusion 

criteria to identify frugal products (Table ). One key research gap identified in the literature review 

was the absence of inclusion criteria to identify frugal products. The work done in this phase thus 

addressed a key knowledge gap and allowed this research to seamlessly transit to its second phase, 

and paved the way for other researchers in this field to take their work forward.  

Prior studies of frugal innovation have primarily explored and examined its characteristics and 

attributes (Angot & Ple, 2015; Rao, 2013; Douglas, 2013). The study conducted by Herstatt and 

Weyrauch (2016) has given three defining criteria for frugal innovation. However, the study had some 

limitations. Firstly, it was based on non-peer-reviewed publications. Secondly, the research was 

focused on developed countries where frugal innovation occurs less often. And last, the criterion 

developed was not measurable when differentiating frugal innovation from other innovation types. 

As stated earlier, there is, in general, a limited theoretical understanding of the criterion of frugal 

innovation in extant literature. Herstatt and Weyrauch (2016) do little to change this because their 

three criteria provide a structure of the primary aspects that constitute nothing but a base study and 

have limited value in identifying a frugal innovation product. In contrast, the criteria developed from 

this study (Chapter 3) will help the researchers measure and identify a product as frugal relatively 

easily and unambiguously.   

To determine measurable inclusion criteria, for the first in frugal innovation research, the Delphi 

technique was used here, involving 7 frugal innovation experts from private businesses, research 

organisations, and universities. Based on three rounds of Delphi analytics, ten inclusion criteria (Table 
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7.1) for frugal innovation products was crystallised. These criteria clearly and unmistakably allow a 

researcher or even a layperson to identify a frugal product and differentiate it from products resulting 

from other innovations s. Thus, most characteristics attributed to frugal innovation can be related to 

at least one of the three primary categories. Using the three categories, we defined the criteria for 

frugal innovation.  

7.3 Frugal innovation inclusion criterion   

  

1. Frugal products are affordable for target customers."  
2. Frugal products should have minimal maintenance."  
3. Frugal products need little training for customers to use them."  
4. Frugal products should meet local needs."  
5. Frugal products are simple in their construction. "  
6. Frugal products are novel products."  
7. Frugal products are conceived in resource-constrained environments."  
8. Frugal products are not technology push solutions."  
9. Frugal products reduce the total cost of ownership by at least one third than comparable products."  
10. Frugal products are focused on core functionalities."  
11. Frugal products are not over-engineered."  

Table 7.1 Frugal inclusion criteria   

These criteria are explained further below.   

7.3.1 Frugal products are affordable for target customers  

Frugal innovation is characterised as cost-effective (Agarwal et al., 2017), implying that frugal products 

cost less than conventional products and services in the same market. In the literature of frugal 

innovation, many scholars have emphasised this. The example of Jaipur foot is a good example of 

frugal innovation. The company considered was to make it affordable, not necessarily cheapest in 

terms of cost but highest in its value to cost ratio (Craig, 2005). On the other hand, it is difficult to 

specify the extent of the cost reduction in frugal innovation and mixed views were found in the 

literature with criteria as "minimum cost", "much lower price", "significantly lower costs" or "value-

based pricing". Apart from being vague,  these criteria did not clarify if the frugal products should meet 

customers' needs at the bottom of the income pyramid or be affordable to the target customers. This 

Delphi technique research shows that frugal products are affordable for target customers, but they 

are not necessarily created for the bottom of the pyramid. Some scholars (Jha & Krishnan, 2013; 

Mukerjee, 2012; Economist, 2010) have argued that the product needs to be "affordable”. 

Similarly, Wimschnieder et al. (2019) emphasised that frugal products should be cost-effective from 

the companies’ perspective, which, on the other hand, will create a value-based product for a 

customer. This research finds that the criteria should be that the price is affordable from a customer 
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perspective. This resolves the difficulty in examining the rather difficult issue of checking the 

effectiveness from its perspective.  

7.3.2 Frugal products should have minimal maintenance  

In contrast to a gamut of proposed of the scholars such as saving resources (Barclay 2014; Rao 2014; 

Tiwari and Herstatt 2012), of having a lower impact on the environment (Basu et al. 2013; Jänicke  

2014; Sharma and Iyer 2012), or of meeting a specific lifestyle or consumer behaviour (Flatters and 

Willmott 2009), the criteria identified in this research that Frugal products should have minimal 

maintenance is simpler, easy to grasp and operationalise.  

7.3.3 Frugal products need little training for customers to use them  

The literature on frugal innovation shows that frugal product or service is easy to use (Agarwal et al., 

2017; Andel 2013; Wooldridge 2010). As frugal products are simple and do not have extra features, 

they become easy for the target customers.   

7.3.4 Frugal products should meet local needs.  

In the study conducted by Agarwal (Year?), Frugal products' criteria should meet local needs are 

achieved by establishing and following a process that combines need identification and needs 

integration based on several analyses and development steps. This process can serve future frugal 

innovation projects as a guideline and blueprint for establishing their development procedures 

adapted to address specific needs. This research supports the approach.  

7.3.5 Frugal products are simple in their construction.   

Frugal product development has received relatively less scholarly attention. Amongst the scholars who 

have discussed it, Wimschnieder et al. (2019) emphasised that frugal products should be cost-effective 

from the companies’ perspective. Simon (2015) highlighted  Bosch’s development of a simple and 

expensive fuel injection system for the Tata Nano car, spotlighting the frugal products need to be 

simple in construction. This is often achieved by reducing the product's complexity by simplifying 

construct designs and manufacturing processes that help make the product cost-effective ( Tiwari & 

Bergmann, 2018). The findings of this research are consistent with this approach. In contrast, scholars 

share the same opinion that frugal products are simpler in their construction compared to other 

products in the literature. It is important to note that the simplicity of construction is achieved not 

necessarily by stripping off features but by keeping their customers in mind (Vadakkepat, Garg, Loh & 

Tham, 2015).   
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7.3.6 Frugal products are novel.  

According to Schumpeter, a product, service, or process can be classified as an innovation for a 

business when developing or designing new or improved versions (Schumpeter, 1920). "Novel ideas 

can originate from emerging and developed markets alike. For instance, the idea of using old soda 

bottles to let light into buildings; or a young boy in Africa who, without any previous knowledge of 

engineering, innovated the recycling of old bicycle parts to create wind energy” (Simula, Hossain,  & 

Halme, 2015: page number?). Frugal scholars have proposed in the literature (Rao, 2013; Banaerjee, 

2013; Simula, Hossain, & Halme, 2015;  Weyrauch, Herstatt & Tietze, 2020) that frugal products are 

novel. However, there was a difference in opinion that frugal products are not always novel (Agarwal, 

2012). The experts who participated in the Delphi study agreed that frugal products are novel products 

from this study.   

7.3.7 Frugal products are conceived in resource-constrained environments  

One of the characteristics of frugal innovation identified by Basu and Banarjee (2013) is local resources 

(equipment or materials) in developing frugal products. In contrast, the experts emphasised that frugal 

products are conceived in a resource-constrained environment in this research. For example, the 

software company Kopo Kopo created a mobile money platform that allows customers to use mobile 

money services (Kopo Kopo, 2011) in East Africa, the classic case of a resource-constrained 

environment. This resulted in customers sending money, buying goods and paying bills. This helped 

customers in saving time to travel to pay for those services and could do something productive at that 

time by using resources that were already available.   

7.3.8 Frugal products are not technology push solutions  

Literature characterises frugal innovations as "high-value, low-cost"  or "high-end, low-cost technology 

products" (Ahuja 2014; Brem and Wolfram 2014; Ojha 2014). In contrast, this research concluded that 

frugal products are not technology push solutions. Some frugal innovations often use standard 

components or commercially available subsystems. For example, the Tata Chemical rice husk water 

filter (Swatch) is one example, and it purifies water without using electricity or any other technology 

(Subbu, 2009). The frugal experts who participated in this research agreed that frugal products are not 

technology push products.   

  
7.3.9 Frugal products reduce the total cost of ownership by at least one-third of comparable products  

The literature discussed that frugal innovation reduces the total cost of ownership (Ojha, 2014; Tiwari 

& Herstatt, 2012). It is suggested that the cost reduction for frugal products can be calculated to be 

between 58 and 97% or, on average, 75%(Rao, 2013). To clarify the extent of ownership cost reduction 
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in this research, a specific question was included during the Delphi study, which concluded that frugal 

products should be reduced to at least one-third of comparable products in the same market.   

  

7.3.10 Frugal products are focused on core functionalities  

Banerjee (2013) defined frugal innovation characteristics as “core functionality” in the frugal 

innovation literature. In his study, he further explained with the help of a G18E example. GE  focused 

on core functionalities in a new frugal product portable handheld device and saved up to 60% than a 

traditional machine. Further, Herstatt and Tiwari (2012) call innovation frugal if one focuses on core 

functionality. A recent study by Santos, Borini and Júnior, (2020) emphasised that frugal innovation 

focuses on the core functionality's high competitiveness. In this research, the participants strongly 

agreed that frugal innovations on core functionalities only, and this further also means that 

nonessential features should be removed. Thus, it was concluded from this research that frugal 

innovation focuses on core functionalities which are in line with findings from Herstatt and Weyrauch 

(2016).   

7.3.11 Frugal products are not over-engineered  

Frugal innovation focuses on eliminating unnecessary functions (Bergmann & Tiwari, 2017). "The 

products designed with sophisticated features lead to higher complexity and cost (Vadakkepat,  Garg, 

Loh & Tham, 2015)." Experts in this research agreed that the product is classified as frugal if it is not 

over-engineered.   

Phase One of the research contributes to the literature by clarifying the lack of clarity around the 

criteria to identify a product that is an outcome of frugal innovation. Conducting a Delphi study 

involving 6 leading frugal innovation experts, this research proposes s set of criteria which can identify 

any such product. The criteria were then applied to nearly a hundred candidate products produced in 

Pakistan, and seven products were chosen as the best example of frugal products. In this way, this 

research also showed how other researchers could use these criteria to research the products that are 

the true examples of frugal innovation practice. In this way, this research not only brought in 

conceptual clarity on an issue on which there had been significant disagreement amongst scholars, 

but it also paved y way for further research as now researchers can use these criteria and directly go 

to the next stage of their research that these criteria enabled the researcher with the collection of the 

second phase of data collection, demonstrate their utility.   

 
18 GE: General Electric  
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7.4 Frugal New Product Development  

Prior research on innovation and NPD has focused on the larger firm, with limited attention paid to 

SMEs (McAdam, Reid, & Gibson, 2004; Vyas, 2014). Further, SME's are not simply scaled-down 

versions of large companies; hence, they must adopt different approaches to larger organisations 

when it comes to NPD (Huang, Soutar & Brown, 2002). For instance, SMEs face a challenge different 

from larger firms, such as limited financial resources, institutional voids, and government support. 

Furthermore, their staff may lack the larger firms' employees' skills (Roy & Potter, 1990). On the other 

hand, SME's have less bureaucracy; they react faster to market changes and have close relationships 

with their customers. Though these differences in resource endowment and capability between large 

and small firms are well known, there is limited research on how SMEs leverage their unique 

capabilities and overcome their resource constraints to carry out  NPD activities (Rodríguez-Ferradas 

& Alfaro-Tanco, 2016).  

On the other hand, in the emerging markets, the consumers have limited financial resources and are 

adversely affected by the institutional void and insufficient technological know-how. The SMEs can 

address these contextual constraints through frugal innovation, delivering quality services and 

products for low-income target consumers. Using frugal innovation, the manufacturers can reduce 

costs by using limited resources during product design, development, and production stages.  

Frugal products can solve problems such as access to clean water and poor living conditions in 

emerging markets. However, the extant literature on frugal innovation provides limited insights into 

the new frugal product development process, particularly SME frugal development process framework 

developed in this research provides a unique contribution to frugal innovation literature. This 

framework, combined with the inclusion criteria, provides original and substantive insights and takes 

forward our collecting understanding of the frugal product innovation significantly beyond its current 

understanding both in the scholarly community and amongst the partners. It captures the unique 

characteristics and associated challenges of NPD in frugal product innovation by Pakistani SMEs. Prior 

research on frugal innovation has explained that cost, functionality, performance, and technology 

characteristics differentiated it from other innovations. However, the assertions often are not very 

clear such as "Frugal innovation is a means and ends to do more with less for more people" (Bhatti & 

Ventresca, 2012 P. 4). Prior research of the phenomenon has certainly been pioneering. However, as 

it often happens at the beginning of the new scholarly inquiry, the consensus is limited, and vocabulary 

is still taking shape. Any research that provided firm answers and built a consensus played a role in 

taking the inquiry to the next level. This has been attempted in this research. This research has 

achieved two goals by analysing the development process of frugal products by SMEs in Pakistan. It 

has provided the wherewithal for other interested SMEs to follow the same process and successfully 
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develop more frugal products from a practitioner perspective. This, in turn, should lead to the 

improvement of the living conditions of the people living in many other similar emerging markets. 

Likewise, this research identifies different process stages in frugal product development, taking 

forward the body of knowledge on frugal product development. Moreover, the product development 

process's unique characteristics have been identified, contributing to the frugal development 

process's theoretical insights. It is hoped that The frugal product development process that is charted 

here will help future frugal innovation projects as a guideline and help SMEs utilising frugal NPD.   

  

7.5 The frugal development process in SMEs of emerging markets  

7.5.1 Stage: 1 Fuzzy Front End  

  

Generating new ideas is the first stage of successful product development. The literature on NPD has 

emphasised idea generation as an important phase of the NPD process as the quality of ideas 

generated increases NPD's eventual success (Gurtner & Reinhardt, 2016). In larger firms, R&D 

departments have the responsibility for new or improved offerings. On the other hand, SMEs often 

have a small budget when it comes to NPD. For the launch of successful new products, incorporating 

a consumer perspective in the development process is crucial.  Understanding their needs (Cooper & 

Kleinschmidt, 1987; Bloch, 1995; Florén, Frishammar, Parida & Wincent, 2018; Florén & Frishammar, 

2012). In this case study's idea generation phase, companies generated new ideas or product 

opportunities, looking at them from their potential customers' perspectives.  

Additionally, these companies thought about the ideas by focusing on the needs and the problems of 

the local market people. Further, frugal innovators get productive ideas while they are seeking 

solutions to the problems in their surroundings. This phase involves generating ideas and shortlisting 

the best idea that will provide the best solution. Unlike profit-driven entrepreneurs, their focus is to 

try and help their potential customers as well as possible rather than make as money as possible. Ideas 

that they shortlist are different from what a traditional business entrepreneur will choose. Their goal's 

fundamental difference is reflected in how their subsequent approach to product development differs 

from conventional product development. In traditional NPD processes, ideas are often technology-

driven. However,  in the frugal product development process, ideas follow a market-based approach. 

At the same time, this study shows that in line with the extant NPD literature induction frugal product 

development, too new product ideas have their roots in the innovators' problems in their daily life 

(McAdam & McClelland, 2002). For instance, the contaminated water in the university campus, 

forbidding the cost of hot water at homes for the low-income families during winter times, and non-
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customised wheelchairs led product development managers to create products that would solve these 

problems. Knowing that most of the target customers will have very low paying capacity, they still 

chose to develop these ideas confirms that these processes were not professor-driven but driven by a 

desire to serve. Companies usually have many ideas but how to choose a good one is where skills are 

required. The ultimate success of NPD depends on the entrepreneur/product development manager's 

ability to identify the idea, which is most relevant to the context, best serves the needs of the chosen 

market and the one that suits the most the competencies of the founding team.  

Moreover, when it comes to SMEs, they have to make an informed decision, as they do not have large 

resources to take an enhanced risk. Each of the seven case study companies generated ideas and 

pursued associated opportunities that were not too financially unattainable, though they did have to 

put an effort to raise requisite resources. Unlike large corporations, these SMEs resolved their 

difficulties in consistently investing in, developing and gaining from a formalised idea generation 

process by putting to good use their inherent advantage r of being close to the customers and the 

target market. This helped them identify the unmet needs in the market, which helped them generate 

ideas that lead to products that can most effectively meet these needs.  

7.5.2 Stage: 2 Validation  

  

7.5.3 Stage: 3 Product development    

  

"The development phase is when the final new product concept is manifested in a physical product, 

sometimes referred to as a prototype (McDaniel, 2002 P 48)."   

In the SMEs NPD literature, it is widely understood that s an informal approach towards the product 

development processes in SMEs has an informal approach to the product development process to 

lack resources. This phase includes limited product manufacturing. This research shows that the case 

studies have not followed any formal NPD process model. However, it is possible to identify the 

broad outlines of an  NPD process common in their conduct. A formal NPD process has a specific set 

of procedures and documentation.  

On the other hand, the informal process comprises real-time face-to-face interactions and decision-

making as-needed (Felekoglu, Maier & Moultrie, 2013). In this phase, this research found that many 

face-to-face informal interactions happened between managers and team members in the case study 

companies, and key decisions were taken accordingly. During this phase, the developers conducted 

internal testing to ensure that the products were designed to achieve what the customers needed. 
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Customers were involved in this process and provided important information, which helped the 

companies improve the product. During this phase, preparing for production and resource planning 

were done.   

7.5.4 Stage: 4 Commercialisation  

  

This final NPD phase aims to commercialise the new product successfully into the market (Rainey, 

2005). During commercialisation SMEs, often do not undertake activities that have been considered 

crucial in traditional NPD, such as market testing and preliminary market analysis, but they focus more 

on engineering tasks (Huang, Soutar & Brown, 2002). Different marketing and selling activities are an 

important part of this phase (Shavinina, 2003), such as designing the marketing plan and preparing the 

launch plan (Thota and Munir, 2011) for large companies. This research found that this was the final 

stage of the frugal NPD process, where the case companies commercialised their products. However,  

due to limited staff and other resources, they first introduced their products to close family and 

friends, and once positive feedback was received, then they went for commercialisation in the 

extended market.   

The most important distinction between the frugal NPD examined in this research and the NPD 

described in extant literature was that, unlike large business NPD where a stage gates approach is 

used, there were no gates in frugal product development investigated SMEs. When an NPD project 

reaches a gate in its traditional model, a set of criteria must be met before proceeding to the excellent 

stage. The conceptualisation of a ‘gate’ here implies a certain waiting process where the progress is 

being checked, and boxes are being ticked and only when all boxes are ticked the project team is 

allowed to take further steps. In contrast, the case study companies follow a seamless process; the 

product development team continues their development even when some of the above boxes remain 

unticked.  This is in line with a relatively more recent conceptualisation of NPD processes (Cooper, 

2014); innovation projects no longer move from gate to gate but from milestone to milestone. 

However, here too, the key difference is after a milestone is reached, there is no compulsion to stop 

the development process until all boxes are ticked, and while some members of the team are still 

working on resolving outstanding issues, the other member of the team continue further work, 

particularly the exploratory work. This way, they follow a more efficient process and complete it 

quickly. This way, they turn upside down  SMEs' biggest challenge, their limited resources, into an 

advantage. They have spent limited sums at each stage, so a minor rework after a milestone is crossed 

on some unfished pre-milestone work is not too costly. This also helps them in avoiding unnecessary 
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tasks. In the big company mega NPD project, the project proceeds to the next stage before all boxes 

are ticked.  

7.6 Challenges for frugal product innovation in Pakistani SMEs  

  

It is well-recognised in the literature that SMEs face significant challenges in their day-to-day 

operations. Those who try to develop new products are even more stretched, and the experience of 

the case study companies was no different.  

7.6.1 Government Support  

  

In developing countries and emerging markets, the political environment is often unstable, corruption 

is rampant, and law and order are poor (Bezing, Chu & Callanan, 2005). It is well-known that SMEs do 

not get adequate and effective government support in Pakistan, and corruption at the top does not 

help much (Hussain & Yaqub, 2010). This research, too, found evidence for this.  

7.6.2 Funding  

Sowah (2003, P 44) observes that "Finance is the oil for growth. It is indeed the lifeblood of the 

economic system. The financial system is the vessel that carries this lifeblood through the economic 

system. Faulty vessels prevent the lifeblood from reaching essential parts of the economic system". 

There are various ways to get business funding. However, when it comes to SMEs, most of them do 

not work. In Pakistan, SMEs are not actively and extensively involved in innovation activity. This is 

largely due to a lack of adequate Finance, which becomes a  barrier to innovation and NPD and restricts 

SMEs' ability to perform well and create value (Arshad & Arshad, 2019). The cases studied have shown 

inadequate access to finance bank loans as a major challenge. The SMEs studied in this research had 

the same experience.  They explored various alternative sources to run and grow their businesses. As 

is extensively reported in the literature, these companies also got initial funding through loans or gifts 

from friends and families.  

Further, the owners' savings were used for the businesses, which were not always enough. Though 

the government has provided several programmes to benefit the SME sector in Pakistan,  due to 

systemic weaknesses s, it is not easy to secure funding. Some of the investigated companies managed 

to get funding through Non-Governmental Organisations (NGO's) to get around this issue. These 

NGO'S linked the case study companies with potential investors and helped them raise funds.   
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7.6.3 Infrastructure  

Fung et al. (2005) classify hard infrastructures like roadways, communications installations and 

highways and soft Infrastructure as transparent institutions and intensive reforms. Physical 

Infrastructure is a comprehensive term, and it encompasses the facilities like electricity (Ullah, 2013), 

piped gas, telecommunications, piped water, sanitation and sewerage system, solid waste collection 

and disposal, roads, railways, airports, seaports, dams, irrigation and drainage system, and now the 

mobile phones and broadband internet facilities(Ilahi & Grimard, 2000). A lack of adequate physical 

Infrastructure is one of the challenges faced by SMEs in Pakistan. The SME's covered in this research 

too reported their difficulties in developing frugal products due to the lack of underdeveloped 

Infrastructure, both hard and soft.    

7.6.4 Technological issues  

Access to relevant technology is known to be one of the main challenges SMEs face in Pakistan. The 

low levels of available technology directly impact the innovation activities and operational efficiency 

of SMEs. The insufficiency in intellectual skills decreases their ability to compete against rivals.  The 

case companies too faced technological issues to some extent. The relevant supportive government 

organisations, too, did not provide much help. However, some local universities helped the 

entrepreneurs in this respect in taking forward with their ideas and projects. As explained in the 

within-case analysis, some of them also used an ingenious way to access cutting-edge technical 

knowledge.  

  

7.7 Frugal NPD vs Traditional NPD   
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Figure: 7.1 Frugal NPD process  

7.3.1 Frugal products are affordable for target customers  

Frugal innovation is characterised as cost-effective (Agarwal et al., 2017), implying that frugal products 

cost less than conventional products and services in the same market. In the literature of frugal 

innovation, many scholars have emphasised this. The example of Jaipur foot is a good example of 

frugal innovation. The company considered was to make it affordable, not necessarily cheapest in 

terms of cost but highest in its value to cost ratio (Craig, 2005). On the other hand, it is difficult to 

specify the extent of the cost reduction in frugal innovation and mixed views were found in the 

literature with criteria as "minimum cost", "much lower price", "significantly lower costs" or "value-

based pricing". Apart from being vague,  these criteria did not clarify if the frugal products should meet 

  

Figure: Traditional Stage - Gate system ( Cooper, 2014)   
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customers' needs at the bottom of the income pyramid or be affordable to the target customers. This 

Delphi technique research shows that frugal products are affordable for target customers, but they 

are not necessarily created for the bottom of the pyramid. Some scholars (Jha & Krishnan, 2013; 

Mukerjee, 2012; Economist, 2010) have argued that the product needs to be "affordable”. 

Similarly, Wimschnieder et al. (2019) emphasised that frugal products should be cost-effective from 

the companies’ perspective, which, on the other hand, will create a value-based product for a 

customer. This research finds that the criteria should be that the price is affordable from a customer 

perspective. This resolves the difficulty in examining the rather difficult issue of checking the 

effectiveness from its perspective.  

7.3.2 Frugal products should have minimal maintenance  

In contrast to a gamut of proposed of the scholars such as saving resources (Barclay 2014; Rao 2014; 

Tiwari and Herstatt 2012), of having a lower impact on the environment (Basu et al. 2013; Jänicke  

2014; Sharma and Iyer 2012), or of meeting a specific lifestyle or consumer behaviour (Flatters and 

Willmott 2009), the criteria identified in this research that Frugal products should have minimal 

maintenance is simpler, easy to grasp and operationalise.  

7.3.3 Frugal products need little training for customers to use them  

The literature on frugal innovation shows that frugal product or service is easy to use (Agarwal et al., 

2017; Andel 2013; Wooldridge 2010). As frugal products are simple and do not have extra features, 

they become easy for the target customers.   

7.3.4 Frugal products should meet local needs.  

In the study conducted by Agarwal (Year?), Frugal products' criteria should meet local needs are 

achieved by establishing and following a process that combines need identification and needs 

integration based on several analyses and development steps. This process can serve future frugal 

innovation projects as a guideline and blueprint for establishing development procedures adapted to 

address specific needs. This research supports the approach.  

7.3.5 Frugal products are simple in their construction.   

Frugal product development has received relatively less scholarly attention. Amongst the scholars who 

have discussed it, Wimschnieder et al. (2019) emphasised that frugal products should be cost-effective 

from the companies’ perspective. Simon (2015) highlighted  Bosch’s development of a simple and 

expensive fuel injection system for the Tata Nano car, spotlighting the frugal products need to be 

simple in construction. This is often achieved by reducing the product's complexity by simplifying 

construct designs and manufacturing processes that help make the product cost-effective ( Tiwari & 
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Bergmann, 2018). The findings of this research are consistent with this approach. In contrast, scholars 

share the same opinion that frugal products are simpler in their construction than other products in 

the literature. It is important to note that the simplicity of construction is achieved not necessarily by 

stripping off features but by keeping their customers in mind (Vadakkepat, Garg, Loh & Tham, 2015).   

  
7.3.6 Frugal products are novel.  

According to Schumpeter, a product, service, or process can be classified as an innovation for a 

business when developing or designing new or improved versions (Schumpeter, 1920). "Novel ideas 

can originate from emerging and developed markets alike. For instance, the idea of using old soda 

bottles to let light into buildings; or a young boy in Africa who, without any previous knowledge of 

engineering, innovated the recycling of old bicycle parts to create wind energy” (Simula, Hossain,  & 

Halme, 2015: page number?). Frugal scholars have proposed in the literature (Rao, 2013; Banaerjee, 

2013; Simula, Hossain, & Halme, 2015;  Weyrauch, Herstatt & Tietze, 2020) that frugal products are 

novel. However, there was a difference in opinion that frugal products are not always novel (Agarwal, 

2012). The experts who participated in the Delphi study agreed that frugal products are novel products 

from this study.   

7.3.7 Frugal products are conceived in resource-constrained environments  

One of the characteristics of frugal innovation identified by Basu and Banarjee (2013) is local resources 

(equipment or materials) in developing frugal products. In contrast, the experts emphasised that frugal 

products are conceived in a resource-constrained environment in this research. For example, the 

software company Kopo Kopo created a mobile money platform that allows customers to use mobile 

money services (Kopo Kopo, 2011) in East Africa, the classic case of a resource-constrained 

environment. This resulted in customers sending money, buying goods and paying bills. This helped 

customers in saving time to travel to pay for those services and could do something productive at that 

time by using resources that were already available.   

7.3.8 Frugal products are not technology push solutions  

Literature characterises frugal innovations as "high-value, low-cost"  or "high-end, low-cost technology 

products" (Ahuja 2014; Brem and Wolfram 2014; Ojha 2014). In contrast, this research concluded that 

frugal products are not technology push solutions. Some frugal innovations often use standard 

components or commercially available subsystems. For example, the Tata Chemical rice husk water 

filter (Swatch) is one example, and it purifies water without using electricity or any other technology 

(Subbu, 2009). The frugal experts who participated in this research agreed that frugal products are not 

technology push products.   
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7.3.9 Frugal products reduce the total cost of ownership by at least one-third of comparable products  

The literature discussed that frugal innovation reduces the total cost of ownership (Ojha, 2014; Tiwari 

& Herstatt, 2012). It is suggested that the cost reduction for frugal products can be calculated to be 

between 58 and 97% or, on average, 75%(Rao, 2013). To clarify the extent of ownership cost reduction 

in this research, a specific question was included during the Delphi study, which concluded that frugal 

products should be reduced to at least one-third of comparable products in the same market.   

  

7.3.10 Frugal products are focused on core functionalities  

Banerjee (2013) defined frugal innovation characteristics as “core functionality” in the frugal 

innovation literature. In his study, he further explained with the help of a G19E example. GE  focused 

on core functionalities in a new frugal product portable handheld device and saved up to 60% than a 

traditional machine. Further, Herstatt and Tiwari (2012) call innovation frugal if one focuses on core 

functionality. A recent study by Santos, Borini and Júnior, (2020) emphasised that frugal innovation 

focuses on the core functionality's high competitiveness. In this research, the participants strongly 

agreed that frugal innovations on core functionalities only, and this further also means that 

nonessential features should be removed. Thus, it was concluded from this research that frugal 

innovation focuses on core functionalities which are in line with findings from Herstatt and Weyrauch 

(2016).   

7.3.11 Frugal products are not over-engineered  

Frugal innovation focuses on eliminating unnecessary functions (Bergmann & Tiwari, 2017). "The 

products designed with sophisticated features lead to higher complexity and cost (Vadakkepat,  Garg, 

Loh & Tham, 2015)." Experts in this research agreed that the product is classified as frugal if it is not 

over-engineered.   

Phase One of the research contributes to the literature by clarifying the lack of clarity around the 

criteria to identify a product that is an outcome of frugal innovation. Conducting a Delphi study 

involving 6 leading frugal innovation experts, this research proposes s set of criteria which can identify 

any such product. The criteria were then applied to nearly a hundred candidate products produced in 

Pakistan, and seven products were chosen as the best example of frugal products. In this way, this 

research also showed how other researchers could use these criteria to research the products that are 

the true examples of frugal innovation practice. In this way, this research not only brought in 

 
19 GE: General Electric  
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conceptual clarity on an issue on which there had been significant disagreement amongst scholars, 

but it also paved y way for further research as now researchers can use these criteria and directly go 

to the next stage of their research that these criteria enabled the researcher with the collection of the 

second phase of data collection, demonstrate their utility.   

7.4 Frugal New Product Development  

Prior research on innovation and NPD has focused on the larger firm, with limited attention to SMEs 

(McAdam, Reid, & Gibson, 2004; Vyas, 2014). Further, SME's are not simply scaled-down versions of 

large companies; hence, they must adopt different approaches to larger organisations when it comes 

to NPD (Huang, Soutar & Brown, 2002). For instance, SMEs face challenges different from larger firms, 

such as limited financial resources, institutional voids, and government support. Furthermore, their 

staff may lack the larger firms' employees' skills (Roy & Potter, 1990). On the other hand, SME's have 

less bureaucracy; they react faster to market changes and have close relationships with their 

customers. Though these differences in resource endowment and capability between large and small 

firms are well known, there is limited research on how SMEs leverage their unique capabilities and 

overcome their resource constraints to carry out  NPD activities (Rodríguez-Ferradas & Alfaro-Tanco, 

2016).  

On the other hand, in the emerging markets, the consumers have limited financial resources and are 

adversely affected by the institutional void and insufficient technological know-how. The SMEs can 

address these contextual constraints through frugal innovation, delivering quality services and 

products for low-income target consumers. Using frugal innovation, the manufacturers can reduce 

costs by using limited resources during product design, development, and production stages.  

Frugal products can solve problems such as access to clean water and poor living conditions in 

emerging markets. However, the extant literature on frugal innovation provides limited insights into 

the new frugal product development process, particularly SME frugal development process framework 

developed in this research provides a unique contribution to frugal innovation literature. This 

framework, combined with the inclusion criteria, provides original and substantive insights and takes 

forward our collecting understanding of the frugal product innovation significantly beyond its current 

understanding both in the scholarly community and amongst the partners. It captures the unique 

characteristics and associated challenges of NPD in frugal product innovation by Pakistani SMEs. Prior 

research on frugal innovation has explained that cost, functionality, performance, and technology 

characteristics differentiated it from other innovations. However, the assertions often are not very 

clear such as "Frugal innovation is a means and ends to do more with less for more people" (Bhatti & 

Ventresca, 2012 P. 4). Prior research of the phenomenon has certainly been pioneering. However, as 
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it often happens at the beginning of the new scholarly inquiry, the consensus is limited, and vocabulary 

is still taking shape. Any research that provided firm answers and built a consensus played a role in 

taking the inquiry to the next level. This has been attempted in this research. This research has 

achieved two goals by analysing the development process of frugal products by SMEs in Pakistan. It 

has provided the wherewithal for other interested SMEs to follow the same process and successfully 

develop more frugal products from a practitioner perspective. This, in turn, should lead to the 

improvement of the living conditions of the people living in many other similar emerging markets. 

Likewise, this research identifies different process stages in frugal product development, taking 

forward the body of knowledge on frugal product development. Moreover, the product development 

process's unique characteristics have been identified, contributing to the frugal development 

process's theoretical insights. It is hoped that The frugal product development process that is charted 

here will help future frugal innovation projects as a guideline and help SMEs utilising frugal NPD.   

  

7.5 The frugal development process in SMEs of emerging markets  

7.5.1 Stage: 1 Fuzzy Front End  

  

Generating new ideas is the first stage of successful product development. The literature on NPD has 

emphasised idea generation as an important phase of the NPD process as the quality of ideas 

generated increases NPD's eventual success (Gurtner & Reinhardt, 2016). In larger firms, R&D 

departments have the responsibility for new or improved offerings. On the other hand, SMEs often 

have a small budget when it comes to NPD. For the launch of successful new products, incorporating 

a consumer perspective in the development process is crucial.  Understanding their needs (Cooper & 

Kleinschmidt, 1987; Bloch, 1995; Florén, Frishammar, Parida & Wincent, 2018; Florén & Frishammar, 

2012). In this case study's idea generation phase, companies generated new ideas or product 

opportunities, looking at them from their potential customers' perspectives.  

Additionally, these companies thought about the ideas by focusing on the needs and the problems of 

the local market people. Further, frugal innovators get productive ideas while they are seeking 

solutions to the problems in their surroundings. This phase involves generating ideas and shortlisting 

the best idea that will provide the best solution. Unlike profit-driven entrepreneurs, their focus is to 

try and help their potential customers as well as possible rather than make as money as possible. Ideas 

that they shortlist are different from what a traditional business entrepreneur will choose. Their goal's 

fundamental difference is reflected in how their subsequent approach to product development differs 

from conventional product development. In traditional NPD processes, ideas are often technology-
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driven. However,  in the frugal product development process, ideas follow a market-based approach. 

At the same time, this study shows that in line with the extant NPD literature induction frugal product 

development, too new product ideas have their roots in the innovators' problems in their daily life 

(McAdam & McClelland, 2002). For instance, the contaminated water in the university campus, 

forbidding the cost of hot water at homes for the low-income families during winter, and non-

customised wheelchairs led product development managers to create products that would solve these 

problems. Knowing that most of the target customers will have very low paying capacity, they still 

chose to develop these ideas confirms that these processes were not professor-driven but driven by a 

desire to serve. Companies usually have many ideas but how to choose a good one is where skills are 

required. The ultimate success of NPD depends on the entrepreneur/product development manager's 

ability to identify the idea, which is most relevant to the context, best serves the needs of the chosen 

market and the one that suits the most the competencies of the founding team.  

Moreover, when it comes to SMEs, they have to make an informed decision, as they do not have large 

resources to take an enhanced risk. Each of the seven case study companies generated ideas and 

pursued associated opportunities that were not too financially unattainable, though they did have to 

put an effort to raise requisite resources. Unlike large corporations, these SMEs resolved their 

difficulties in consistently investing in, developing and gaining from a formalised idea generation 

process by putting to good use their inherent advantage r of being close to the customers and the 

target market. This helped them identify the unmet needs in the market, which helped them generate 

ideas that lead to products that can most effectively meet these needs.  

7.5.2 Stage: 2 Validation  

  

7.5.3 Stage: 3 Product development    

  

"The development phase is when the final new product concept is manifested in a physical product, 

sometimes referred to as a prototype (McDaniel, 2002 P 48)."   

In the SMEs NPD literature, it is widely understood that s an informal approach towards the product 

development processes in SMEs has an informal approach to the product development process to 

lack resources. This phase includes limited product manufacturing. This research shows that the case 

studies have not followed any formal NPD process model. However, it is possible to identify the 

broad outlines of an  NPD process common in their conduct. A formal NPD process has a specific set 

of procedures and documentation.  
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On the other hand, the informal process comprises real-time face-to-face interactions and decision-

making as-needed (Felekoglu, Maier & Moultrie, 2013). In this phase, this research found that many 

face-to-face informal interactions happened between managers and team members in the case study 

companies, and key decisions were taken accordingly. During this phase, the developers conducted 

internal testing to ensure that the products were designed to achieve what the customers needed. 

Customers were involved in this process and provided important information, which helped the 

companies improve the product. During this phase, preparing for production and resource planning 

were done.   

7.5.4 Stage: 4 Commercialisation  

  

This final NPD phase aims to commercialise the new product successfully into the market (Rainey, 

2005). During commercialisation SMEs, often do not undertake activities that have been considered 

crucial in traditional NPD, such as market testing and preliminary market analysis, but they focus more 

on engineering tasks (Huang, Soutar & Brown, 2002). Different marketing and selling activities are an 

important part of this phase (Shavinina, 2003), such as designing the marketing plan and preparing the 

launch plan (Thota and Munir, 2011) for large companies. This research found that this was the final 

stage of the frugal NPD process, where the case companies commercialised their products. However,  

due to limited staff and other resources, they first introduced their products to close family and 

friends, and once positive feedback was received, then they went for commercialisation in the 

extended market.   

The most important distinction between the frugal NPD examined in this research and the NPD 

described in extant literature was that, unlike large business NPD where a stage gates approach is 

used, there were no gates in frugal product development investigated SMEs. When an NPD project 

reaches a gate in its traditional model, a set of criteria must be met before proceeding to the excellent 

stage. The conceptualisation of a ‘gate’ here implies a certain waiting process where the progress is 

being checked, and boxes are being ticked and only when all boxes are ticked the project team is 

allowed to take further steps. In contrast, the case study companies follow a seamless process; the 

product development team continues their development even when some of the above boxes remain 

unticked.  This is in line with a relatively more recent conceptualisation of NPD processes (Cooper, 

2014); innovation projects no longer move from gate to gate but from milestone to milestone. 

However, here too, the key difference is after a milestone is reached, there is no compulsion to stop 

the development process until all boxes are ticked, and while some members of the team are still 

working on resolving outstanding issues, the other member of the team continue further work, 
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particularly the exploratory work. This way, they follow a more efficient process and complete it 

quickly. This way, they turn upside down  SMEs' biggest challenge, their limited resources, into an 

advantage. They have spent limited sums at each stage, so a minor rework after a milestone is crossed 

on some unfished pre-milestone work is not too costly. This also helps them in avoiding unnecessary 

tasks. In the big company mega NPD project, the project proceeds to the next stage before all boxes 

are ticked.  

7.6 Challenges for frugal product innovation in Pakistani SMEs  

  

It is well-recognised in the literature that SMEs face significant challenges in their day-to-day 

operations. Those who try to develop new products are even more stretched, and the experience of 

the case study companies was no different.  

7.6.1 Government Support  

  

In developing countries and emerging markets, the political environment is often unstable, corruption 

is rampant, and law and order are poor (Bezing, Chu & Callanan, 2005). It is well-known that SMEs do 

not get adequate and effective government support in Pakistan, and corruption at the top does not 

help much (Hussain & Yaqub, 2010). This research, too, found evidence for this.  

7.6.2 Funding  

Sowah (2003, P 44) observes that "Finance is the oil for growth. It is indeed the lifeblood of the 

economic system. The financial system is the vessel that carries this lifeblood through the economic 

system. Faulty vessels prevent the lifeblood from reaching essential parts of the economic system". 

There are various ways to get business funding. However, when it comes to SMEs, most of them do 

not work. In Pakistan, SMEs are not actively and extensively involved in innovation activity. This is 

largely due to a lack of adequate Finance, which becomes a  barrier to innovation and NPD and restricts 

SMEs' ability to perform well and create value (Arshad & Arshad, 2019). The cases studied have shown 

inadequate access to finance bank loans as a major challenge. The SMEs studied in this research had 

the same experience.  They explored various alternative sources to run and grow their businesses. The 

literature extensively reported that these companies also got initial funding through loans or gifts from 

friends and families.  

Further, the owners' savings were used for the businesses, which were not always enough. Though 

the government has provided several programmes to benefit the SME sector in Pakistan,  due to 

systemic weaknesses s, it is not easy to secure funding. Some of the investigated companies managed 
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to get funding through Non-Governmental Organisations (NGO's) to get around this issue. These 

NGO'S linked the case study companies with potential investors and helped them raise funds.   

7.6.3 Infrastructure  

Fung et al. (2005) classify hard infrastructures like roadways, communications installations and 

highways and soft Infrastructure as transparent institutions and intensive reforms. Physical 

Infrastructure is a comprehensive term, and it encompasses the facilities like electricity (Ullah, 2013), 

piped gas, telecommunications, piped water, sanitation and sewerage system, solid waste collection 

and disposal, roads, railways, airports, seaports, dams, irrigation and drainage system, and now the 

mobile phones and broadband internet facilities(Ilahi & Grimard, 2000). A lack of adequate physical 

infrastructure is one of the challenges faced by SMEs in Pakistan. The SME's covered in this research 

too reported their difficulties in developing frugal products due to the lack of underdeveloped 

Infrastructure, both hard and soft.    

7.6.4 Technological issues  

Access to relevant technology is known to be one of the main challenges SMEs face in Pakistan. The 

low levels of available technology directly impact the innovation activities and operational efficiency 

of SMEs. The insufficiency in intellectual skills decreases their ability to compete against rivals.  The 

case companies too faced technological issues to some extent. The relevant supportive government 

organisations, too, did not provide much help. However, some local universities helped the 

entrepreneurs in this respect in taking forward with their ideas and projects. As explained in the 

within-case analysis, some also used an ingenious way to access cutting-edge technical knowledge.  

  

As stated above, in the literature, stage-gate models identify product innovation as a process and apply 

process-management methodologies to understand and articulate it. As shown in Figure (), there are 

five stages and five gates in a conventional stage-gate model. In this model, each stage is usually more 

expensive than the preceding one. However, the risk gets reduced as you move on in the stage, and 

uncertainty can be increasingly better managed. Besides, these gates have criteria for entrance and 

exit, and they control the process, much like how quality control checkpoints control the production 

process. The inputs and the criteria change from gate to gate; for instance, gate 1's inputs and criteria 

will be different from gate 4's.  

On the other hand, there are only four stages and no gates in the Frugal NPD process discovered in 

this research. In the conventional NPD model, the project manager brings inputs (results of the user, 

needs and wants, market study, the competitive analysis, the detailed technical appraisal, and the 
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financial assessment) to the gate where the project gets assessed and, once approved, it moves to the 

next stage. In contrast, in frugal NPD, it is found that the owner of the business is responsible for 

bringing inputs in stage 1 and for carrying out all the activities, including assessing progress before 

moving to the next stage.   

In the conventional NPD, the new product process is initiated by a new product idea. The screening 

takes place at gate one after the screening. The project moves into stage 1, the preliminary assessment 

stage. The preliminary stage is also called the first stage of the NPD model, where the product 

marketplace is determined. This is the least costly stage of the NPD model. 

In contrast, in frugal NPD, in stage 1, the idea screening occurs as soon as the ideas are generated or 

opportunities are spotted and are checked for availability of requisite resources and move to the next 

stage. It is also noticed that the key users are contacted at this stage, including, and focus groups are 

organised, and sometimes a quick concept test is done with a handful of potential users who are often 

close family and friends. The purpose is to determine market size, potential, and likely market 

acceptance; after this, the product goes into the second stage, a development phase. The findings 

from this research show that the project is clearly defined here before the costly development 

commences. In contrast, in the conventional NPD model, a detailed study is undertaken in the third 

stage followed by gate 2, where addition checks occur and all  "should meet" criteria are confirmed.   

In frugal NPD, Stage 2 involves the user or field trials of the products to verify that the product 

functions as expected under actual use conditions, but any trial or pilot production does not happen 

in this stage to test the production process, which takes place in stage 4 in the conventional model. 

The case companies develop a product virtually by hand and not at the individual scale at this stage. 

Stage 3, the development stage, follows this. The development of the product, including its operations 

plan and the financial analysis, is completed instead of doing this in stage 4 in the conventional NPD 

model. The managers who are mostly owners of these SMEs carry out and monitor the development 

work, ensuring its quality. Financial projections play a key role at this stage, as the next stage involves 

commercialisation. Hence, this stage is where the operations and marketing plans are reviewed and 

approved for the next stage. In frugal NPD, the final stage is stage 4, where commercialisation occurs, 

unlike traditional NPD takes at the fifth stage. In this stage, the product is formally traded in the 

market.   

It is important to note that not all new frugal product development systematically passes through 

every stage of the above-described model. The well-recognised flexibility of the  SMEs is noticed in 

this research and the frugal NPD. For instance, some products are less risky and are therefore 

developed with a less systematic and more ‘care-free approach, whereas the higher-risk products are 
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dealt with more care and systematically with greater entrepreneur attention at each stage. . The core 

benefits of the formalised NPD processes are evident well-discussed in literature. The model puts 

discipline into a process that, in many SMEs, is ad hoc and lacks serious attention. However, it allows 

SMEs to conserve their resources and complete the process quicker. The fact that the SMEs covered 

in research can successfully develop and commercialise their products suggests that their context is 

less formal.   

 The frugal NPD process discovered in this research and charted here is relatively simple. It is hoped 

that this provides a road map to facilitate frugal product development by other aspiring SMEs. The 

process is informal but not disorganised, and if replicated by other SMEs, it will help them achieve low-

cost yet effective frugal product development in an organised manner. Product innovation is always 

high-risk for any organisation, whether frugal or not, and the developer is a small company or a large 

corporation. The formalised NPD model helps large companies with better results, better decisions, 

fewer failures, and faster developments. However, the informal and intuitive process described in 

research is more appropriate for SMEs in developing countries and should help them achieve the same 

goals at a cost they can afford.  

  

7.8 SMEs can utilise Frugal NPD  

  

It is highlighted in the large firm context that excellence in new product development (NPD) is 

important for new product success (Dooley, Subra, & Anderson, 2002). However, as stated above, 

SMEs cannot be considered as a small version of large organisations. They are different in size and 

resource and different in terms of appropriate and effective policies and procedures. SMEs have an 

advantage of a shorter decision-making process due to fewer management layers, greater functional 

integration, less resistance to change and a more innovation-able atmosphere. In addition, a  

formalised system in non-frugal SMEs can be adopted, as seen from case studies. It works out better 

than non-formalised, and not only that, but only repeatable processes result in higher NPD levels 

success. To systematise the NPD process while maintaining flexibility is a difficult task which the SMEs 

can demonstrate, as these research findings suggest. The case study companies have kept high 

flexibility in the first stage, medium flexibility in the middle stages and the least flexibility when the 

product moves to the development stage. Using this approach, the case study SMEs have reduced the 

development process's cost and the final product by having a less formal and simpler structure with 

four stages as described above. This model can be useful for SMEs in Pakistan and other emerging 

countries for frugal product development.   
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It is well-understood that one way to Idea generation is by identifying the needs of the target market. 

A valuable insight here is that ideas are identified by looking at the local market and grasping the 

specific customer needs. For this, just stripping out the features of the existing products from 

developed markets and MNCs will not work. The case study companies do product testing on friends 

and family before starting product development. This approach can help SMEs in saving money by 

validating the product idea before rushing to the market. This is how the insufficient resources of SMEs 

can be conserved and used effectively for frugal NPD. This is likely to reduce the eventual cost of 

predicting the customer, and it is consistent with frugal product development ideals. This also 

facilitates the use of scarce SMEs resources as an advantage.   

 

7.9 Industry:  

Extant literature shows that frugal innovations have been adopted in various industries, including 

automotive, energy, information and communication technology, and healthcare. In this study, the 

NPD process for frugal innovation in the emerging market context was studied. As discussed above, 

this research was not industry-focused. However, out of seven case study companies, three companies 

are from the health care industry. Like many other emerging markets, the general health quality in 

Pakistan is low, and health care is a key industry. This research shows how SMEs in this sector can 

successfully develop products that have a low cost of acquisition and use.   

 Pakistan is also characterised by poor infrastructure, including poor energy and water supply. One of 

these consequences is that people, particularly those living in rural areas, do not know access to clean 

water and health services. Due to issues like these, emerging countries need innovations that can cater 

to their needs by overcoming institutional and infrastructural voids. Company A provides clean water, 

whereas company B provides hi-tech wheelchairs to improve the living standard of not only people 

with disabilities but also with certain diseases and accidents which hinder their access to everyday 

lives, and company G provides a service that provides access to healthcare needs in rural and urban 

areas. It has been noted that frugal innovation in the healthcare sector increases efficiency as they 

enable more effective allocation of scarce resources and offer simple yet effective delivery of 

healthcare at the point of use,  not only in emerging markets but also everywhere. This research has 

helped in highlighting how SMEs can develop products to achieve a value proposition not only in the 

health sector but also in the energy, gas and water sectors, respectively. 
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The best practices reported in this research have potential value in other sectors where the, low cost 

to the users is crucial for the widening of service provision. 

 

 

7.10 Policy Implementations: 

The study provides insights and associated recommendations for the SMEs and policymakers in 

Pakistan, in other emerging countries, and in developed countries who are facing challenges to meet 

the requirements the of poor in their countries. As the demand for affordable and sustainable products 

has grown globally, we can benefit greatly by supporting frugal innovation in businesses. Policymakers 

should support frugal innovation for its value for their SMEs as suppliers and relatively less well-off 

citizens as consumers. They can create and strengthen policy and support mechanisms through which 

SMEs create sustainable customer value using frugal innovation. At the same time, they should also 

put in place policy and deterrents that would discourage companies from making products with 

unnecessary extra frills by getting influenced by the unhelpful trends in the western world that involve 

adding extra features and creating wasteful innovation models.  

 

Furthermore, this study provides policymakers to support SMEs in developing products that deliver 

"more with less". It is widely recognised that innovation is a necessity for the survival of businesses. 

At the same time, due to their historical over-exploitation, resources are becoming scarce. Frugal 

innovation provides a breakthrough approach to continue innovation and solve the long-standing 

challenges of the global economy. It helps empower citizens and produce more by using scarce 

resources effectively. It creatively meets customer demand by focussing on simplicity and agility. In 

addition, this study is generic and not industry focused hence this gives policymakers an advantage for 

supporting businesses with appropriate policies across sectors in doing more with less. 

 

The findings of this study also have several implications for management practice at the SME level. 

Overall, it is evident that decision-makers in SMEs need to develop a frugal mindset to develop frugal 

products. This frugal mindset represents a constant focus on creating high customer value at low costs 

keeping in mind resource-constrained people in emerging markets. As SMEs know local customers and 

their needs well, it is easier for them to cater to their needs as a low-cost solution is worth more than 

no solution, especially in markets where people cannot meet basic needs (Winterhalter, Zeschky, 

Neumann & Gassmann, 2017). In addition, SMEs should implement a low-cost  NPD process to keep 
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costs to a minimum. Prahalad (2010) explained that frugal products do not compete with other low-

cost alternatives, and their availability facilitates a choice between a frugal product solution or no 

solution at all. 

 

Health care is one of the sectors globally that needs to meet patients' demands by using scarce 

resources and doing more with less. During the current Pandemic, healthcare has been compromised 

worldwide and has struggled to cope with the increasing demand. The healthcare systems in emerging 

countries struggle the most to meet the needs of the patients. The same applies to Pakistan, which 

ranks low on all indicators of public health.  It has struggled during the current Pandemic to meet its 

public health needs, including making vaccines available for citizens. In addition, the water crisis is one 

of the major issues faced by Pakistan, including providing clean drinking water to its people. This is 

affecting the physical and mental health of people, particularly the poor. Examples from different 

countries show that effective and efficient water management and power has helped people 

significantly improve their mental health. By supporting the production of frugal healthcare goal 

products, policymakers in Pakistan can improve the quality of life of its citizens. This will result in better 

and cheaper solutions at the rapid pace that is essential to controlling the spread of various diseases. 

The study conducted by Vesci, Feola, Parente and Radjou (2021) showed that frugal innovation could 

help makers provide inexpensive and effective solutions during times of crisis, including any future 

challenges. This study provides the wherewithal to policymakers in Pakistan to design support systems 

for  SMEs to create affordable services and deliver better care at a lower cost by leveraging a frugal 

innovation approach. 

 

In emerging countries, the public sector is not as well organised as the private sector and is not 

technologically advanced. Appropriately adapting the key insights of this study, Policymakers can 

implement frugal innovation practices suitable for public service organisations and deliver significant 

value. Policymakers can also push a frugal innovation approach for the public sector to work efficiently 

and effectively. 

 

This study has highlighted the significant contribution SMEs make in serving the disadvantaged groups 

in Pakistan through frugal products by developing high-quality, cost-effective products and services. 

Also shows different challenges SMEs face during product development. The government can address 

these constraints and facilitate frugal innovation by SMEs to serve more people and improve their lives 
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considerably. The government of Pakistan and other stakeholders can help its frugal product 

developers by improving the Infrastructure in the country and facilitating further investments in their 

enterprises. 

 

 

CHAPTER: 8 Limitations, contribution and future research directions      

8.1 Limitations of the Study  

This research's findings based on the case studies of 7 SMEs are limited in statistical generalisability, 

rather than a focus on the analytical and naturalistic generalisation. This limitation was deliberate, 

considering the research aimed to understand a novel phenomenon in a completely unexplored 

context to develop insights of value for the larger community. With this deliberate choice in mind,  the 

limitations of this research are:  

• As the research into frugal innovation is still in its infancy and this is the first study of frugal 

NPD,  it was not possible to compare in a meaningful way the research findings with those of 

other studies, especially on NPD. However, this points to a comparative study's potential and 

is suggested in the further research directions section.  

• Another limitation of this research was shaped by the limitedness of this research's time 

frame, being a doctoral study. It restricted the research to a cross-sectional inquiry rather than 

a longitudinal study, or both. The distance and cost of travel between Portsmouth and 

Pakistan, where the case study organisations are located, the research was also constrained. 

Nevertheless, to make the best of the cross-sectional study, the researcher designed the 

Interview Guide and Questions in the Case Study Protocol (see Appendix) to contain questions 

that capture the Frugal NPD process in SMEs. When possible, the researcher reviewed 

organisational documents that reflect the organisation's state before and after implementing 

the frugal development process.  

• The research adopted semi-structured interviews as the principal method of data collection, 

which has a set of limitations. This includes the varsity of information that the participant 

provides, their ability to recall events accurately, which may have happened a long time ago 

and honestly give credit or assign blame for the success and failure. All of this could lead to 

biased data. Nevertheless, the researcher's decision to adopt more than one data collection 

method makes the findings more valid and helps control bias.  
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• Also, the use of open-ended questions as part of the semi-structured interviews has 

limitations. The use of open-ended questions led to some irrelevant data being collected, 

hence being unused. Besides, the researcher did not give some sensitive information as it was 

considered sensitive from a competition perspective by the SMEs investigated. To that extent, 

the case studies remain incomplete and findings less complete.  

• Another limitation is that the researcher only asked about frugal product development for 

SME case studies. The researcher did not ask about the other innovative practices that these 

SMEs may use. Therefore, this thesis's findings are confirmed to the frugal development 

process, and other product development processes used by these companies are not covered. 

This does not explain if these companies' methods and approaches are useful or not for non-

frugal product development.   

• Compared to the interviews' information, the researcher could only access limited 

documentary evidence on the product development process for frugal innovation. The 

inability to access more documentary evidence might have impacted the research findings and 

conclusions.  

• For this research, product development managers in SMEs who were also business owners 

were interviewed. The views of the lower-level staff were not sought in the research. This 

limitation occurred as this study only sought the researcher's access to the key members of 

the product development team. The non-inclusion of the perspective of lower-level staff 

might have impacted the research findings, contributions and conclusions, as the owners in 

SMEs were responsible for the design, not its execution; hence there may be a design bias in 

their narratives. They would have also highlighted just the product development process's 

positive dimensions and not explained the lower-level staff's challenges during the 

development process. Having said that all, interview-based research on NPD, invariably uses 

only the views of product development teams, an approach that was adopted in this research 

as well and in line with other similar research, in this research too, an effort was made to 

reduce this bias by collecting data through other sources, e.g., company documents, 

observations and field notes. These other sources of data, in this case, were limited to the 

documents were provided to the researcher by the owners, and the observations were casual, 

only allowing the researcher to witness what they wanted.  
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8.2 Research Contribution  

 

8.2.1 Theoretical Contribution 

This research contributes to the theories of frugal innovation, NPD and SMEs. It specifically contributes 

to the literature on Frugal innovation by exploring the phenomenon in an unexplored context, i.e., 

Pakistani SMEs. Further, it advances frugal innovation research by examining frugal product 

development, an aspect not investigated before. In the process, it positions the frugal innovation 

within the more developed NPD literature. One of its key contributions is comprehensively addressing 

a lack of well-defined and operationalisable inclusion criteria to identify frugal products. This has been 

done using the Delphi technique that involved some of the world's best-regarded frugal innovation 

experts, giving the developed criteria high credibility. This is also the first attempt to use Delphi 

Technique in NPD research or research on frugal innovation, and it thus makes an important 

methodological contribution. This is also the first study that explored the NPD process for frugal 

innovation in emerging market SMEs. This has opened the way for further research on the frugal NPD 

process by researchers from different streams. 

 

8.2.2 Practical Contribution 

These insights and recommendations of this research indicate the wherewithal to successful frugal 

innovation. Exploring the development process for frugal products in SMEs in an emerging country 

develops insights into significant practical value to SMEs around the world, particularly those in 

emerging countries. It is expected that millions of SMEs in emerging markets could potentially benefit 

from these. This, in turn, could lead to the creation of more frugal products improving the lives of 

billions of poor and disadvantaged people at the bottom of the pyramid.   

The study provides insights for the policymakers in Pakistan in identifying challenges, providing 

solutions, and meeting people's demands. In Pakistan, there is a vast amount of people who are 

struggling to meet ends meet, and as the demand for affordable and sustainable products has grown 

globally, countries including Pakistan can benefit from frugal innovation. Policymakers should focus 

on the value of frugal innovation both for their SMEs as suppliers and relatively less well-off citizens 

as consumers. They can create and enhance policy and support mechanisms through which SMEs 

create sustainable customer value through frugal innovation (Shibin, Dubey, Gunasekaran,  Luo, 

Papadopoulos & Roubaud, 2018). In addition, policymakers should put policy and support mechanisms 

to discourage companies from making products with extra frills and using abandoned resources by 
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creating wasteful innovation models instead of pushing companies to produce efficient products with 

minimum resources. 

As SMEs face many challenges as limited resources are one of them, Frugal innovation can provide a 

breakthrough approach to continue innovation and solving challenges of the global economy and 

helps empower citizens and produce more by using scarce resources effectively creatively aim to meet 

customers' demands by developing frugal products by focussing on simplicity and agility. In addition, 

this study is generic and not industry focused hence this gives policymakers an advantage for 

supporting businesses with appropriate policies across sectors in doing more with less. 

 

In addition, managers should develop a frugal mindset to develop frugal products (Soni & Krishnan, 

2014). This frugal mindset represents the high customer value at low costs for resource-constrained 

people in emerging markets. For instance, one can make beautiful furniture by using limited tools and 

resources by exercising a frugal process and frugal mindset. Hence, managers in SMEs should take 

actions within the NPD process activities to reduce costs to a minimum to make products affordable 

for the target customers.  

 

As emerging countries face many challenges, likewise Pakistan, such as electricity and water crises, 

the water crisis is one of the major issues faced by Pakistan, including providing clean drinking water 

to its people. Poor healthcare, Pakistan ranks low on all public health indicators, infrastructure crisis, 

and many more.  This study can help companies in developing products to improve access to health 

services and better life. The introduction of frugal products will help policymakers in Pakistan improve 

the quality of life by developing better and cheaper solutions and controlling the spread of dangerous 

diseases. This study will help policymakers in Pakistan support its SMEs in designing affordable services 

and delivering better care at a lower cost by leveraging a frugal innovation approach. Furthermore, 

policymakers can also provide help and support to public sectors by making available data on frugal 

innovation practices appropriate for public service organisations to disseminate to larger 

stakeholders.  

Furthermore, this study has highlighted the significant contribution that SMEs make in serving the 

disadvantaged groups in Pakistan through frugal products by developing cost-effective products and 

services with high quality. Furthermore, this study shows different challenges SMEs face during 

product development, which can help the government address these constraints to serve more people 

and improve their lives considerably. The government of Pakistan and other stakeholders can help its 
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frugal product developers by improving the infrastructure in the country and facilitating further 

investments in their enterprises. 

 

8.3 Future Research directions  

This study indicates several further research opportunities. The potential opportunities for further 

studies that originate from this research are:  

• Future researchers can conduct similar exploratory research in other SMEs in Pakistan and 

compare these studies' findings to determine whether this study's findings apply to other 

SMEs operating in Pakistan.  

• Larger quantitative surveys of SMEs in Pakistan, in other emerging markets and countries, can 

be conducted to know to what extent this research's findings are generalizable in other 

contexts.  

• The proposed model provides future researchers with opportunities to compare with other 

NPD models applied to emerging markets to determine the similarities and contrast for frugal 

and non-frugal product development.   

• Further researchers can also investigate the lines similar to this research to look into frugal 

product development by SMEs in developed countries.   

• Finally, further research could incorporate the perspective of shop floor workers/operators 

working for these companies to generate a complete picture of frugal product development 

in SMEs.  
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Appendix 1.4 Supporting email for Delphi study  

  
  

Dear Sir/Madam,  
  
I hope you are doing well. Thank you very much for sending me your opinion on frugal innovation; 
your opinion has helped me in designing the second round of questionnaire for my research data 
collection. This round should take 10-15 minutes of your time.  
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Just to confirm again, all information provided to me as part of the study will be held securely. At the 
end of the study, a report will be shared with all the participants.  
  
Please feel free to contact me if you have any questions. Thank you very much in advance for being so 
helpful.  
  
Yours faithfully,  
Benazir Bhutto  
PhD Researcher  
Portsmouth Business School  
Portland Street  
Portsmouth  
PO1 3DE  
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Portsmouth Business School Postgraduate Centre,   
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Tel:  07414181855  
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First supervisor: Dr Vijay Vyas  
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Richmond Building, Portland Street,  Portsmouth, PO1 
3DE.  
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Dear Potential participant,  



199  
  

My name is Benazir Bhutto. I am a PhD student conducting research on the analysis of New Product 
Development (NPD) processes in frugal innovation.  
I am interested in working with a small number of manufacturing companies to get insights into their 
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analyse the interview data, the organisation's documents provided. From the analysis, the results 
would be discussed one on one or through the exchange of emails with interviewees. The discussion 
is to ensure that the interpretations from the interview by the researcher are accurate and in line 
with what was stated by employees.  

  
 All information provided to me as part of the study will be held securely. At the end of the study, a 
short report will be provided to your organisation, but no individual data will be disclosed – all the 
information you give me will be treated with utmost confidence and used for the purpose of this 
research and subsequent academic publications only. For all reports and publications external to the 
organisation, I will also be making sure that participant names, organisations name and 
brand/product name cannot be easily identified (anonymised).   

Please contact me via email or telephone if you are interested in taking part in this research. Taking 
part in the research is voluntary, so the company and any individual may withdraw consent at any 
point prior to the data being analysed. Thank you for reading this letter. Please feel free to contact 
me if you have any further questions.  

Yours faithfully,  

Benazir Bhutto  
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Appendix1.7 Supporting email for Delphi study (Round 1)  
  

  

Research Student: Benazir Bhutto  
Portsmouth Business School Postgraduate Centre,   
University of Portsmouth,  Portland Building, Portland Street,  
Portsmouth, PO1 3AH.  
Tel:  07414181855  
Email: benazir.bhutto@port.ac.uk  

First supervisor: Vijay Vyas    
Portsmouth Business School, University of Portsmouth,  
Richmond Building, Portland Street,  Portsmouth, PO1 
3DE.  
Email:  vijay.vyas@port.ac.uk  
   

Question:   

“In your view, as an expert on frugal innovation, what criteria a product should meet to qualify as 

frugal innovation product?”  
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Appendix 1.8 Supporting email for Delphi study (Round 2)  
  

  

  

Research Student: Benazir Bhutto  
Portsmouth Business School Postgraduate Centre,   
University of Portsmouth,  Portland Building, Portland Street,  
Portsmouth, PO1 3AH.  
Tel:  07414181855  
Email: benazir.bhutto@port.ac.uk  

First supervisor: Vijay Vyas    
Portsmouth Business School, University of Portsmouth,  
Richmond Building, Portland Street,  Portsmouth, PO1 
3DE.  
Email:  vijay.vyas@port.ac.uk  

  

Round:2  
  

1- Frugal products are affordable for target customers.  

2- Frugal products meet the needs of customers at the bottom of the income pyramid.  

3- Despite being affordable, frugal products are high-quality products.  

4- Development of Frugal product involves striping out of non-core features.   

5- Development of Frugal products involves the use of environmentally sustainable practices.  

6- Frugal products should have minimal maintenance.  

7- Frugal products need little training for customers to use them.  

8- Frugal products should meet local needs.  

9- Frugal products should be customisable for global needs.  

10- Frugal products should be aspirational and inspirational with respect to branding so that both 

rich and poor can identify with them.  

11- Frugal products are simple in their construction.   

12- Frugal products are novel products.  

13- Frugal products are conceived in resource-constrained environments.  

14- Frugal products need to move away from good enough, low-cost features.  

15- Development of Frugal products should focus on meeting currently unmet needs.  

16- Frugal products are not technology push solutions.  
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17- Frugal products reduce the total cost of ownership by at least one third than comparable 

products.  

18- Frugal products are focussed on core functionalities.  

19- Frugal products target high product performance levels.  

20- Frugal products are not over-engineered.  
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Appendix 1.9 Delphi Likert scale  
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Appendix 1.10  Supporting email for Delphi study (Round 3)  
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Appendix 1.11 NVivo  
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      Appendix 1.12 Delphi result  
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Appendix 1.13 Research Gap funnel   
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Appendix 1.15 Research context  

  
  

  

  

  

  

  

  

  

  

  

  

  

  


