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Abstract 
 

The case of Tata Nano examines the rise of idea of ‗frugal innovation‘, in 

India. Nowadays, the frugal innovation is largely integrating itself into Indian 

and International manufacturing processes. Even though low cost innovation 

has been very much prominent in India, the last few years have seen a jolt in 

the believers of this concept. From being instilled into the very livelihood of 

village and rural areas, frugal innovation has escaped and found its way into 

the lives of urban and metro dwellers as well. The world witnessed India‘s true 

potential at ‗frugal innovation‘ after Tata Motor‘s development of $2000 car, 

the Tata Nano. This case study has done in-depth analysis of Tata Motors Ltd. 

dream project ‗Tata Nano‘ in terms of cost effective engineering and design 

and the other innovations made by the Tata group to incorporate their idea of 

‗less is more’ into the vehicle and the final output which went on to fulfill the 

dream of the ultimate ‗people‘s car‘ making it one of the most discussed and 

appreciated examples of frugal innovation of the decade.  
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Introduction To Frugal Innovation  
Frugal innovation has been an emerging concept with many manufacturing industries 

that are keen on providing uncomplicated and cost effective products to emerging 

markets where consumer demands vary significantly from western countries. There 

have been calls for international business to expand the scope of research in different 

research fields beyond western developed markets to include emerging and 

underdeveloped markets in order to draw new insights which practioneers can use (Ni 

and Wan, 2008)  
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     Thirteen years ago, the late C.K. Prahalad and Allen Hammond described the 

potential benefits of creating viable products and services for the 4 billion people who 

earn less than $2000 per year. The study was conducted to how analyze Tata Group‘s 

dream car ‗The Tata Nano‘ which promised to be pioneer the way for frugal 

engineering in the Indian automobile sector, ultimately went on the become one of the 

most remarkable innovations of the 21st century. The case study will help business 

students understand the potential of the concept of frugal innovation that is slowly 

establishing its prominence in the urban markets and sparked the interest of industrial 

sectors worldwide. 

     The term ‗frugal innovation‘ simply refers to a process whereby the complexities 

of an innovation are reduced to decrease cost of goods and provide products with 

lower prices in a high volume market. The idea is known as juggad in India, 

"zizhuchuangxin" in China, "gambiarra" in Brazil and "jua kali" in Kenya. The 

English concept can be DIY or "make do and mend. 

     Frugal engineering is not just ―cheap‖ engineering to boost profits by negotiating 

with suppliers. Instead, it is a philosophy that rejuvenates the concept of product 

development. Cost discipline is an essential part of the process, but rather than simply 

cutting existing costs, frugal innovation aims to cut out the unnecessary costs in the 

design phase itself. It realizes that removing features from existing products to make 

them cheaper for emerging markets is a bad call as customers in these markets have 

unique needs that aren‘t met by just changing some features. Furthermore, the initial 

costs of developed country products remain too high to allow any competitive pricing 

in emerging markets.  

 

 
 

Figure 1.1: Diagram above depicts the three driving forces of the concept of frugal 

innovation 

 

Frugal 
Innovation 

Economizing

Innovative 
Design 

Preserving 
Quality



Frugal Innovation In India: The Case of Tata Nano  17413 

 

Frugal Innovation In India 
Being a nation driven by a splurging population of more than 1.22 billion people, 

India has long since adapted to a lifestyle of re-engineering and making the most of 

scarce resources (). In India frugal innovation is often coined as the term ―juggad,‖ 

which essentially finding means an easier solution for a problem. As quoted in the 

book ―Juggad Innovation‖ (Rajdou, Prabhu, Ahuja, 2012) - ―Juggad is a colloquial 

Hindi word that roughly translates as an innovative fix; an improvised solution born 

from ingenuity and cleverness. Juggad is, quite simply, a unique way of thinking and 

acting in response to challenges; it is the gutsy art of spotting opportunities in the 

most adverse circumstances and resourcefully improvising solutions using simple 

means. Juggad is about doing more with less.‖ 

     The Indian Government has recognized the potential of new solutions, and is 

seeking to drive them. India's President declared 2010-2020 the 'Decade of 

Innovation', and a National Innovation Council has been formed to devise and 

implement a model of 'inclusive innovation'. Former Prime Minister Manmohan 

Singh had went on to acknowledge in a public address that India needs to invest in 

research directed to implementing frugal solutions for problems like food, energy and 

water.  

     Asian countries today have long since adopted frugal innovation as a part of their 

highly driven manufacturing sectors and today even high ranking companies such as 

Godrej, Tata and Nokia have used the power of frugal engineering to develop 

products that created its own niche in the Asian markets. Most of the research 

institutions, technology incubators and MNCs today are determined to enforce 

innovation for global and local markets. In over two decades, over 750 R&D centers 

are being operated by MNCs in India, employing around 400,000 professionals. 

     A recent study published in 2012 by the National Endowment for Science, 

Technology and the Arts UK (Nesta) titled ‗Our Frugal Future: Lessons from India's 

Innovation system‘ revealed that frugal innovation which stems out of the constraints 

created by restricted resources creating a competitive edge, is a defining characteristic 

of the Indian System.  

     The trend of frugal innovation vaguely started in urban India when companies like 

Unilever and Procter & Gamble sold shampoo and washing powder in sachets more 

than two decades ago to cater to budget conscious consumers. Sachet packs not only 

revolutionized the FMCG industry by increasing the presence of such goods in the 

market but also helped space conscious retailers store inventory better without taking 

the trouble to construct more space to display shampoo bottles. GENERAL 

ELECTRIC'S health-care laboratory in Bangalore created a hand-held 

electrocardiogram (ECG) called the Mac 400. The device is a shining example of 

simplification. The multiple buttons on conventional ECGs have been reduced to just 

four. The bulky printer has been replaced by one of those tiny gadgets used in 

portable ticket machines. The whole thing is small enough to fit into a small backpack 

and can run on batteries as well as on the mains. This miracle of compression sells for 

$800, instead of $2,000 for a conventional ECG, and has reduced the cost of an ECG 

test to just $1 per patient. The Indian firms haven‘t shied away from this concept 

either. The Godrej group developed a $70 fridge that runs on batteries known as the 
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‗chotu kool.‘ This is a compact fridge which is useful for smaller families or 

individuals who want to save on their electricity bills(Rajnish Tiwari and Cornelius 

Herstatt (2012)  

     India showed further potential in the field of frugal engineering when the The 

Indian Space and Research Organization (ISRO) launched the Mars Orbiter Mission 

(MOM), Mangalyaan which was designed and implemented in just 14 months and at 

an astounding cost of about $70 million (about Rs.420 crore).  

 

 

Frugal Innovation and Tata Nano 
At the time of the launch of the Tata Nano back in 2009, the opportunities in the 

affordable car market were rising. With an emerging middle class, individual car 

ownership was still rare with a mass population of around 50 million motorcycle and 

moped owners who used two wheelers as the primary mode of transportation for their 

families. Ratan Tata the chairman of the Tata Group had himself claimed to be 

inspired to create an affordable car for every Indian after seeing a family of four piled 

on a motorcycle whilst navigating through the busy traffic. 

     Tata Nano is one of the most globally recognized companies that frugal 

innovation. Projects like $2000 car i.e Tata Nano or the world‘s lowest cost water 

purifier known as Tata Swach that did not require running tap water or electricity to 

operate, put Tata Group‘s engineering team on the spotlight. With a dream to provide 

transport to families and small business who have been dependent on travelling by 

auto-rikshaws and trains, Ratan Tata -the group chairman, innovated the idea of 

‗Nano‘ which at a remarkable price of INR 1 Lakh, would be the most affordable car 

in India.  

     The Nano was final result of a five year R&D expedition carried out by the Tata 

Nano development team which was initiated in 2003. While designing the car, Tata 

Motors and its suppliers made consistent efforts to retain costs while maintaining 

quality of each and every component including engine, steering, wheels, tires, 

windshield washing system, gear shifter etc. Right from the design phase itself, 

engineers were asked to be as frugal was they could to keep in mind the low price 

promise. We focus on Tata Nano‘s engineering concept in two approaches – strategic 

and technical. 

 

 

Strategic Approach 
The innovations in engineering that Tata Motors followed during the process of 

coming out with the Nano were not only concerned the product, but to the whole 

organizational thought process. Beginning from the team formation to product 

delivery, everything was thought keeping in mind the promise of bringing out a 

quality car of Rs. 1 lakh that would be the ideal car for middle class families and that 

could eventually replace two wheelers in the market.  

     The development strategy took over 4 years before the manufacturing could begin 

to avoid mistakes. The team of engineers grew to 500 headed by design chief, 

GirishWagh, with each team of engineers responsible for separate parts of the Nano. 
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Eventually a 20-member manufacturing team was established through a systematic 

process of interviews and evaluations. People were taken from within Tata Motors, as 

well as from outside, graduate trainee engineers from IIT Kharagpur and Jadavpur 

University. The idea behind a diverse team was to generate unique and innovative 

ideas.  

     Tata Motors were open to differentiate and experiment with new processes and ask 

their strategic partners to contribute to the production design. The Nano‘s 

management decided to implement ―concurrent engineering in real time‖ by directly 

involving component suppliers in the early stages of product development rather than 

just providing them with technical specifications. Suppliers were encouraged to look 

at the current work and give their own practical ideas which could further inspire the 

frugal perspective.  

     For example Bosch of Germany collaborated with Tata Motors to develop a new 

engine management system (EMS). Bosch managed to trim the functions not required 

for the vehicle to reduce software size and increase availability of microcontroller 

computing resources and India's Madras Rubber Factory gave the tougher rear tires 

meeting the needs of any roads of India. Tata also worked with Denso- a Japanese 

automotive components manufacturer to come up with a unique windshield wiper 

system that only used one wiper rather than two which further gave the Nano team a 

cost advantage. More than half of all the components sourced were allowed to be 

developed as proprietary technology of the respective supplier so as to gain from 

other sources of revenue.  

 

 

Technical Approach 
A large part of Tata‘s effort to ensure to generate an inexpensive car was keeping a 

deep sense of frugality and challenge the conventional vehicle manufacturing norms 

to an extent of foregoing features like air conditioning, power brakes, power steering, 

radios etc. The Nano is constructed of parts that can be built and dispatched 

independently in different locations. Basically, the Nano is being sold in kits that are 

distributed, assembled, and serviced by local entrepreneurs. Because of Ratan Tata‘s 

vision and a team of engineers dedicated towards designing the economically 

innovative quality car, Tata Motors has successfully filed 34 patents associated with 

the development of the Nano.  

 

Small Wheels and Mounting 

The Nano was carefully designed to use small wheels which are lighter, which 

positively impacts economy, performance and ride quality. It used ‗style-in-steel‘ 

wheels — a concept that looks like alloy but is made of pressed steel; and the cost is 

almost the same as a normal steel wheel. Further, these wheels were added with only 

three lugs, again, keeping costs in mind while examining and improving decisions that 

have become automatic in car design. The small wheels and the light weight have also 

ensured that power steering will probably not be missed in the car - again, this saves 

cost and complexity. The design team segmented the tyre sizes to give the front a 

slightly thinner spec, while keeping the driven wheels fatter. This balances the impact 
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of the wider track at the front, and in driving terms should endow the car with mild 

understeer at the limit - which is a safety feature. In simpler terms, the Nano has a 

rearward weight bias due to the engine. This, on its own, can be a problem when 

taking corners at speed, where the rear end starts to behave sort of like a pendulum, 

dragging the car off the line. The engineered understeer counteracts this and should 

produce, depending on how good the design is, a balanced, neutral car. The smaller 

tyres also meant saving on the cost of excess rubber. Furthermore, a non-opening 

hatch saved the costs of beading, locks and hinges And don't forget the non-opening 

hatch. That means no costs in terms of beading, hinges and locks, and that the whole 

panel can be a relatively cheap addition to the monocoque which will add to the 

strength of the chassis without adding cost. 

 

Engine  

The four-stroke parallel twin 624cc engine has been the source of ten of Tata's patents 

that come from the Nano project. German company Bosch collaborated with Tata and 

developed a new engine management system. The single-counterbalancer equipped 

motor is being labelled as a world first for a car application. The engine is mounted 

transversely under the rear seats, ahead of the rear axle line and paired directly with 

the four-speed transaxle. The use of a rear mounted engine to help maximize interior 

space makes the Nano similar to the original Fiat 500, another example for a 

technically innovative economy car. The rear-engine, rear-wheel drive format 

eliminates the driveshaft and is therefore cost effective.  

     GKN Driveline India, a subsidiary of global auto parts leader GKN, made the 

driveshaft after a year of experimenting with over 32 variants of the most suitable 

driveshaft. Designers from the company‘s French and Italian subsidiary were roped in 

to to make a simple and low cost design. For the Nano's rear-wheel drive system, 

GKN designed a smaller diameter of shaft, which made it lighter and saved on 

material costs Furthermore, the motor is behind and under the rear seats rather than 

infront. The hatch does not open and the engine is accessed by flipping the rear seats 

forward. The hard to access format suggests that Tata have produced an engine that is 

pretty functional and effective. The concept of a rear engine was initially proposed by 

the UK Rover Group for its Mini and Volkswagen for ‗The Up‘ but both however 

retained the original front engine format due to production and cost implications.  

 

Interior 
The styling of the Nano is based on functionality and comfort. The seating which 

went through a number of changes was finally decided on a conventional looking seat 

with a structure made of metal and the headrest integrated with the seat to save on 

costs. It also has a central instrument cluster giving a car a more open feel and 

everyone has the ability to look>? into it. The central meter set eliminates the need to 

adapt that large plastic assembly for right- and left-hand drive. It offers an analogue 

speedometer, odometer and a digital fuel gauge and lights that are spartan. Features 

like a radio, anti-lock brakes, airbag and air conditioning were also eliminated as they 

were included in models only if specified by the consumer. This reduced average 

costs on the basic models as these were functions that were not entirely important to a 
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functioning vehicle. But most importantly, the smoothly curved design, two huge 

cubby holes ensure that the cabin gets an airy feel, lots of storage and almost 

eliminates the need for a glove box. The curved edges should also have a role to play 

in crash safety. 

 

Exterior 

The Nano has an all-steel body. It uses a simple welded-steel platform and steel body 

panels rather than a paint job. The filler cap is located under the nose. This saves on 

the cost of the body having a hole for a filler cap and motorists used to CNG and LPG 

cars are already used to filling up in this manner. The Nano comes without the a left 

side mirror  

 

Size  

At a little more than ten feet long, the Nano is nearly 20 percent smaller than the next 

smallest car sold in India, the Maruti 800 with 20 percent more interior space than the 

Maruti. Less weight and fewer parts contributed less raw material and lower cost. 

 

Transmission 

The Nano has a four-speed manual transmission was a minor shock. A CVT is 

compact, simple, and makes excellent use of available engine power.  

 

 

Challenges and Action 
The road to the Nano was not an easy one and Tata faced many roadblocks along the 

way. There was criticism to Tata‘s original plans to site the factory in West Bengal by 

the opposition parties forcing a last-minute scramble to switch the site to Sanand. 

Since the plant opened, not enough cars initially came off the production line to meet 

the rush of orders. The orders then petered out. And consumer perception took a turn 

for the worse when a few cars burst into flames, raising fears about the Nano‘s safety. 

Furthermore, sales continuously fell amid a slump in the Indian car market caused by 

rising interest rates and fuel prices. Tata Motors‘ biggest challenge was to create a 

design for a car which could deliver an innovative design that could be a proper ‗four 

door‘ family car and not just a motorized 4 wheel motorcycle and most importantly 

setting the target selling price of Rs. 1 lakh so as to compete with domestic rival 

Maruti 800, which was the cheapest car in the market at the time.  

     The Nano got a facelift with TML rolling out models with a more powerful and 

better fuel economy engine. The pricing been redefined and the new variants of Nano 

are priced in the range of Rs 1.75 lakh to Rs 3.25 lakh. They are no longer looking at 

just selling a cheap car but a full package vehicle. 60% of the Nano sales were from 

the introduction of the power steering and AC variant and now the Tata plans to offer 

more with a higher price tag like four engine options, twin glove boxes, keyless entry, 

a dashboard-integrated music system with Bluetooth connectivity, a bigger steering 

wheel and remote central locking. Tata has also remodeled the exteriors by 

introducing Nano in many different and vibrant colors to attract younger customers. 

However Nano‘s initial innovative processes played to its advantage as even though it 
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added extra features to increase the value, it is still by far quite affordable in the 

commercial hatchback market at a starting price of 1.75 Lakh.  

 

 

Conclusion 
The Tata Nano is a kind of concept that can only be made real if backed by a true and 

earnest vision. The development of the Nano instilled the idea that frugal innovation 

isn‘t just significantly changing the engineering of a product but ultimately shifting 

corporate paradigm of offering greater value at lower cost. Post the market launch of 

the car, the Nano went on to receive positive feed back from critics who were initially 

skeptical about the outcome of the project.  

     The Nano became one of the most remarkable examples of frugal innovation in the 

world. Even though the automobile sector was previously accustomed to the concept 

of a low cost sustainable car by the Ford Model T and Renault‘s ‗Logan‘, the Nano 

went to on to become the world‘s cheapest commercial car which had the most 

innovative design in terms low cost engineering combined with consumer feasibility 

compared to the Logan and the Model T. Tata‘s biggest success in the production of 

the Nano was building it in modular components which could be shipped separately 

and assembled at various locations. This modular technique has taken the automobile 

industry by storm with man global automakers taking a cue from Tata‘s thriving 

engineering.  

     After achieving engineering and commercial success, the Nano has created a 

platform for new productions and markets. It has successfully passed European crash-

test safety standards and plans to expand to the African markets. Tata is reportedly 

also working on hybrid and all-electric versions of the Nano which seems to be a step 

in the right direction given the initial benefit the Nano was able to receive of the cost 

effective engineering. 

     The following accolades were won by the Nano for its exceptional design and 

innovative engineering: 

 Viewers Choice Car of the Year by AajTak 

 The Indian Automotive Design of the Year 2009 by ET ZigWheels 

 Jury Award, Business Standard Motoring Car of the Year Awards, 2010 

 2010 Indian Car of the Year (ICOTY) Award 

 Compact Car of the Year Award by CNBC TV18 Overdrive 2010 

 2010 Small Car of the Year Award by Bloomberg UTV Autocar 

 Micro Car of the Year by NDTV Profit Car & Bike Special Award 

 2010 Car of the Year Award by Bloomberg UTV Autocar 

 

     Today the Nano has reinvented itself to appeal to the urban youth as well and 

keeping the the basic design same, Tata brought updated variants like Nano Twist and 

NanoeMax which have all the features like radio, Bluetooth, air conditioning etc. 
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