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Mitticool is a natural refrigerator made entirely from clay to 
store vegetables, fruits, milk and also for cooling water. It 
provides natural coolness to the stored material without 
requiring any electricity or any other artificial form of energy.

Mansukhbhai Raghavjibhai Prajapati studied up to class X and 
then left the school to supplement his family resources in 
Rajkot, Rajasthan. He undertook various activities but could 
not get along well enough, until 1985, when he joined 
Jagdamba Potteries as a trainee at the rooftop manufacturing 
unit. Manual labor could only make 100 pans in a day . On the 
other hand, rooftop tiles were made in large quantities 
through machines. With the desire to start his own enterprise 
and an intriguing insight for bulk production of earthen pans 
he left his job and took a loan of Rs 30,000 from the 
moneylender in 1998.He manufactured the earthen plate and 
sold it at a rate for 0.65 paise. Initially, the products received 
complaints. Yet, with the sheer will power, he improved it 
considerably and started receiving bulk orders.  In 1995, 
Chiragbhai Patel- an exporter had to deliver clay water-filters 
to Nairobi, Kenya. Looking at the quality of the output, 
Chiragbhai immediately ordered 500 pieces at a price of Rs. 
200 giving him enough financial freedom to manufacture new 
products. Later, he developed an earthen refrigerator which 
does not require electricity and could store 10 liters of water 
with 5-7 kg vegetable.

The products produced by Mitticool are biodegradable, made 
of recycled material, and usually decompose easily. The food 
cooked in earthenware requires less oil and pH balance is 
maintained. The energy requirement for products like non-
stick pan, cookers, etc. is also low due to the porous nature of 
the clay. On the other hand, refrigerators do not require 
electricity at all. 

Circular economy does not only mean increased recycling. It can 
also be translated into reduction of material input in production, 

different reuse and reproduction opportunities, intelligent 
resource management (including energy resources) and changes 

in consumer behavior and business models. In this case study 
series we are  looking into cases in India where frugal innovation 

could accelerate the transition to Circular Economy

With the aim to improve food security and nutrition by 

enabling proper and longer preservation of food in rural 

areas, Mitticool not only saves a lot of raw materials but also 

during its use phase emits no poisonous gases. The product 

uses the natural quality of clay to ensure that the vegetables 

stay longer post harvest and hence eliminating the need of 

expensive refrigerators which need electricity in rural india. 

After the ‘use’ phase the product could be remanufactured 

and hence ensuring a closed loop mechanism. 

• Sector - Consumer Durables
• Website- https://mitticool.com/ 

• 81 Awards including true Scientist by the 
president of India, Dr. A.P.J. Abdul Kalam.

Mitticool- Clay Refrigerator
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Washing cum Exercise Machine which in appearance looks 
like an exercycle - usually seen in a gymnasium - connected 
to a washing cabin. Clothes are put in the cylinder, the cabin 
is then filled with water to the level of the clothes, washing 
powder is added and left to soak for at least 10 minutes. 
Then pedal for three to four minutes.

Remya Jose living in Kizhattoor Panchayat of Malappuram 
district, Kerala made a Washing Cum Exercise Machine when 
she was only 14 years old. Her mother fell ill during her class X 
board exam while her father was undergoing cancer 
treatment. She had to travel for hours from and to school due 
to the faraway school. As there was no washing machine at 
home, the chore of doing the laundry fell to her and her twin 
sister. So instead of just wishing futilely for a washing machine, 
she decided to try her hand at making one during the 
vacations. She learned the functioning of the electric machine 
and designed the machine working on mechanical power 
instead. Her father requested the nearby automobile workers 
to make it in their free hours and paid them. He also supplied 
them with the essential materials mentioned by Remya. Later, 
she personally explained them the design. The pedal was 
required for merely 3-4 minutes in the beginning and at last. 
Given the electricity scarcity in the villages, it is advantageous 
for the villagers to use it. Besides, it can be used as a exercise 
machine. Also, it is portable and costs only Rs. 2000. So the 
innovation is highly practical for use in the rural areas and stays 
within the budget of the common man. It's simplistic design 
consisting of an  aluminium cabin with iron net wire and no 
usage of electricity components makes it a circular product.

Circular economy does not only mean increased recycling. It can 
also be translated into reduction of material input in production, 

different reuse and reproduction opportunities, intelligent 
resource management (including energy resources) and changes 

in consumer behavior and business models. In this case study 
series we are  looking into cases in India where frugal innovation 

could accelerate the transition to Circular Economy

In rural India electricity is always a scarcity and with revision of 
rates, the common man cannot afford to use a washing machine if 
in the first place he could buy one. In an electric washing machine 
if there is a break in supply - one has to repeat the entire process. 

The mechanical aspect of the machine makes it repair friendly and 
has a an extended life cycle. This is a great example of how frugal 

thinking has helped Remya come up with a product which is 
technologically simple and has a frugal manufacturing process.

Sector – Utiliy
Website/Contact- Not available

Award- 3rd National Grassroots Innovation 
Award

Washing cum Exercise Machine
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The semi-automatic mini sanitary napkin making 
assembly to produce the finished sanitary napkins at an 
affordable cost range of Rs 13 for a set of 8 pads and Rs
15 for a set of 10 pads.

It all started back in 1998 when Arunachalam Muruganantham
from Coimbatore got newly married. One day, he saw his wife 
taking rags with her. On enquiring, she told her it wouldn't be 
possible to buy the pads without reducing the expenditure on 
milk. 

Observing the problem faced by all the women in his village, he 
made cotton pads. However, his wife's periods ended, and she 
asked him to wait until the next month. Discerned that it could 
take decades to get the final product, he approached his 
sisters. They refused to test it, so he convinced 20 medical 
college students. He noticed three students filling the feedback 
form industriously. Thus the results could not be relied upon.
With sheer determination, he made a uterus from Football by 
piercing it. He put goat's blood and experimented with it while 
walking, cycling, and running to check the absorption rate. 
After 18 months of starting the experiment for his wife, she left 
him. Friends abandoned, his mother left him too, and villagers 
planned to chain him upside down to remove the evil spirits 
from him. Downheartedly he left the village. Yet he continued 
his work and ordered cellulose from various companies. 
Finding out what pads are made up of, he finally made a low-
cost machine after diligently working for four and a half years. 

His invention was taken for National Innovation Award by IIT, 
Madras. He secured 1st position out of 943 entries and was 
awarded by the President of India. After this stage of life, his 
wife, mother, and the rest of the villagers who condemned, 
criticized and ostracised him came round.

Circular economy does not only mean increased recycling. It can 
also be translated into reduction of material input in production, 

different reuse and reproduction opportunities, intelligent 
resource management (including energy resources) and changes in 

consumer behavior and business models. In this case study series 
we are  looking into cases in India where frugal innovation could 

accelerate the transition to Circular Economy

Muruganantham has developed a set of four different small 
machines namely the de-fiberation unit, core-forming unit, sealing 

unit, and UV sanitizing unit. The defiberation unit, de-fibres the 
wood to produce soft pulp. In the second stage, de-fibered pulp is 
given the shape of the napkin. The third stage involves sealing the 

pads. The fourth stage involves UV sterilization. 
Unlike the conventional method i.e. using expensive machines by 

the corporate, it is cheaper, simple to control, easily replicable, and 
could be modified to work without electricity.

Sector- Health
Website/Contact-muruganantham_in@yahoo.com 

Awards- 5th National Grassroots Innovation Awards

Mini Sanitary Napkin Making Machine
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Bamboo water bottles that are eco-friendly, leakproof, 
durable, and keep the water cool for hours.

Around 20 years ago, Dhritiman Borah gathered some 
courage to tell his academician parents he did not wish to 
pursue education after class XII. That's how it led to the 
beginning of DB Industries when he was just 16.

Dhritiman had bamboo groves of ‘jati’ and ‘bijuli’ variety in 
the backyard of his house. However, these varieties could be 
used to make fancy but not the durable goods which he had 
in mind. So, he continued with manufacturing bamboo 
furniture, and kitchen and agricultural implements under his 
firm DB Industries.

Over the years, DB Industries flourished. They sold mats, 
furniture, crockery, flower pots, etc. However, Dhritiman felt 
unsatisfied. After 17 years, he was able to make a product 
that made him stand out of the crowd i.e. bamboo made 
water bottles. 

He displayed his product during an international fair in Delhi 
but it didn't receive much attention. The first order of 200 
bottles came from the UK, and the buyer did not want any 
coating on it. So, he realized raw product instead of polishing 
would be the key to selling bamboo-made water bottles. 
Dhritiman coats his water bottle according to the requirement 
of the buyers. The bottle cork made from bamboo provides 
him a competitive advantage from his competitors. 

Circular economy does not only mean increased recycling. It 
can also be translated into reduction of material input in 

production, different reuse and reproduction opportunities, 
intelligent resource management (including energy resources) 

and changes in consumer behavior and business models. In 
this case study series we are  looking into cases in India where 

frugal innovation could accelerate the transition to Circular 
Economy

Organic and durable water bottles are made from Bamboo 
bhaluka (Bambusa balcooa). The outside layer of these bottles 

is polished with a waterproof oil to give it a glossy finish. The 
cork is also composed of bamboo. These bottles were leak 

proof and eco-friendly costing around Rs. 400- Rs. 600.

Sector- Environment
Website/Contact- Assamclicks.com

Bamboo Water Bottle
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Vortex's Gramateller ATMs are designed to cater to the 
rural market of India. The machine costs less, uses low 
electricity, and is easy to operate.

In 2001, Vortex Engineering, an incubation center, was 
founded by L. Kannan at the Indian Institute of Technology 
(IIT), Madras. 
During that period, few banks approached IIT to seek help 
in rural banking. The ATMs cost up to Rs. 10 lakh, which 
included fulfilling necessary air-conditioning requirements 
and room to house ATM. The team from Vortex 
experimented with the acceptance of the ATMs in the rural 
area and found that the results were supportive.  
In the period from 2004-2008, the first rural ATM was 
designed at Vortex by the name Gramateller. Gramateller
costs around Rs. 1.75 lacs and requires less energy to 
operate. 
The Gramateller's cassette, where cash, placed 
horizontally, allowed it to use gravity instead of spring or 
piston to push the notes out. The machine uses solar cells, 
allows access to scan biometrics, and consumes only 60 
watts of electricity compared to 2000 watts earlier.

In 2006, Vortex received seed funding from Venture East 
and Aavishkaar. Commercially, Gramateller was launched 
in 2008 after the pilot project. Vortex started receiving 
several contracts from private banks and has installed 
more than 8000 ATMs worldwide. 

Circular economy does not only mean increased recycling. 
It can also be translated into reduction of material input in 

production, different reuse and reproduction 
opportunities, intelligent resource management (including 
energy resources) and changes in consumer behavior and 
business models. In this case study series we are  looking 

into cases in India where frugal innovation could 
accelerate the transition to Circular Economy

ATM technology uses the lowest power consumption in 
the world to pick notes, detaches doubled currency notes, 

has solar cells and inbuilt UPS, consumes only 60-watt 
electricity, uses Linux OS instead of Windows, and 

configures with an extended temperature range.

Sector- Banking
Website/Contact- https://www.vortexindia.co.in/

Awards- Among Time's Top 10 Start-Ups
Winner of Chinnikrishnan Innovation awards 2016

Technology Pioneer by the World Economic Forum

Gramateller ATM
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the manual hand winding process of yarn for weaving women. 
Mallesham, a traditional weaver, has made a device to 
mechanise this process and relieve women, who generally do 
this task, from the drudgery involved.

Manufacturing Pochampalli silk saree demands a hand winding 
process of yarn, locally known as Asu in Aler village of Tamil 
Nadu. It is a very tiresome process involving about 9000 to and 
fro movements of hands for each saree and takes 1-1.5 days.

A school dropout, Chintakindi Mallesham, would watch his 
mother Laxmi sitting through this painful process in his 
childhood, and that's how he became determined to automate 
the process. With no prior engineering or technical knowledge, 
it took him seven years (1992-1999) to achieve this innovation. 
During his journey, he was taunted by the neighbors for 
wasting his time and family's resources. However, he does not 
drop his faith in the machine. He moved to Hyderabad and 
became an electrical wiring contractor while building the 
machine in his spare time. And in 1999, the device was ready. 
He took it back to his village, where he demonstrated it 
successfully.

He continued upgrading the machine in the upcoming years. 
He has so far supplied 850 machines and has received Padma 
Shri, India's fourth-highest civilian award in 2017.  By 
mechanizing the laborious process, Mr. Mallesham has relieved 
hundreds of women from the drudgery of manual Asu making 
process, and has increased productivity considerably. Till date 
Mallesham has sold over 600 Asu machines

Circular economy does not only mean increased recycling. It can 
also be translated into reduction of material input in production, 

different reuse and reproduction opportunities, intelligent 
resource management (including energy resources) and changes in 

consumer behavior and business models. In this case study series 
we are  looking into cases in India where frugal innovation could 

accelerate the transition to Circular Economy

The automatic machine consists of parts such as microcontroller, 
motor, power transmission system and an arrangement for 

switching over the yarn from one spoke to another. The machine is 
automatic and the user needs to place a bundle of yarn on the 

specified place, put the thread from the primary spoke to 
secondary spokes (other side) manually and the machine is 

switched on, the machine follows the sequence and completes the 
task automatically. This is one of the few examples where the 

frugal innovation has also been converted into scale

Sector- Textile
Website/Contact- Not available

Awards- 5th National Grassroots Innovation 
Awards and Padma Shri

Saree Weaving Machine: Laxmi Asu
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Multi Tree Climber is an apparatus for climbing 
coconut and palm trees. It reduces the occupational 
hazard through a safety belt while making it easier 
to climb through the sitting arrangement and 
locking system.

D. Renganathan alias D.N. Venkat is an agriculturist from 
Coimbatore, Tamil Nadu. After attempting his hand in 
various activities, from being a daily wager in a khadi
spinning unit, selling spare parts of pumps, to being a 
mechanic, Venkat eventually settled down with 
agriculture. 

He noticed the problem associated with the occupational 
risk and the strenuous labor involved in climbing tall 
coconut trees. Due to scarcity of labor as against the 
general norm of harvesting cycles of 45-60 days, farmers 
are currently able to harvest only once in three to four 
months. 

Within a year, he was able to make the prototype for 
Multi-Tree Climber. Finally, in 2008, he perfected the 
model and developed a coconut tree climber with a 
sitting arrangement, locking system, and a safety belt.

The eco-friendly nature of the apparatus with zero or no 
maintenance makes it the part of circular economy.

Circular economy does not only mean increased recycling. It can 
also be translated into reduction of material input in production, 

different reuse and reproduction opportunities, intelligent resource 
management (including energy resources) and changes in consumer 

behavior and business models. In this case study series we are  
looking into cases in India where frugal innovation could accelerate 

the transition to Circular Economy

The tree climber has a seating provision and has two frames. The 
upper frame is operated by hand while the lower one is operated by 

leg. The user sits comfortably on the seat and by the up and down 
movement of the upper and lower frame, can climb the tree. A 

locking system has been provided, which enables the climber to 
work without fear at any height. To avoid the possibility of a fall, a 

four lock pin can be fixed at any height. One can climb up to 40 ft in 
5 minutes.

Sector- Agriculture
Website/Contact- http://www.treeclimber.in

rtechagri@gmail.com,  
Awards- 6th National Grassroots Innovation Awards

Multi Tree Climber
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Tractor Driven Onion Transplanter is an affordable, semi-
automatic transplanter for aptly sowing of onion 
seedlings. It can perform three functions at a time viz. 
transplanting the onion, applying the fertilizer and 
making the irrigation channels.

Circular economy does not only mean increased recycling. It can 
also be translated into reduction of material input in production, 

different reuse and reproduction opportunities, intelligent 
resource management (including energy resources) and changes in 

consumer behavior and business models. In this case study series 
we are  looking into cases in India where frugal innovation could 

accelerate the transition to Circular Economy

It is a semi-automatic Onion transplanter drawn by the tractor. The 
three functions- transplanting the onion, applying the fertilizer, and 

making the irrigation channels are performed by it. The star wheel 
type metering mechanism gets the drive to release the fertilizer in 

the tubes. The seedlings are delivered manually in the delivery 
chutes for planting. The inter-row and inter-plant spacing can be 

adjusted in the machine to a finer level. The uniform depth of 
onion planting is maintained at 1 cm. A channel forming ridge 

plough is mounted offset to the right end of the transplanter to 
form the irrigation channel simultaneously.

Sector- Agriculture
Website/Contact- nireshraut1988@gmail.com

Awards- 5th National Grassroots Innovation 
Awards

3 in 1: Onion Transplanter
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Onion transplantation is a labor-intensive and 
time-consuming task. Transplantation of roughly 
1,70,000 to 1,90,000 seedlings per acre  require 
40 people. Pandharinath Sarjerao More from 
Ahmednagar, Maharashtra, observed the 
scarcity of skilled farmworkers in the planting 
season. Moreover, bringing them from their 
villages was an expensive process. 

So, Pandharinath envisaged a machine which 
could handle transplant successfully with 
accurate spacing and quality harvest. In the 
beginning, he failed. However, being 
determined, an idea clicked his mind that didn't 
let him sleep for days. While testing the 
machine, he even suffered a major mishap when 
the cutter wheel flew off and stuck his chest. 
Spending a month on various configurations, he 
was finally able to build a semi-automatic 
working model in 43 days for Rs 18,000.

https://www.thecircularcollective.com/
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The biomass gasifier with an unconventional 
design of the filters and cooling unit ensures 
smooth operation of the engine at low 
operational cost.

In 1982, Rai Singh Dahiya from Hanumangarh, Rajasthan 
decided to install a kiln for baking bricks. In this kiln, he 
witnessed that burning of wood and other fuel produces 
some gas, which burns more vigorously. Later in 1991, he 
started his workshop for repairing tractors, jeep, trucks, 
and other engines.

Looking at the increasing demand for diesel engines and 
the surge in the diesel prices, he envisaged operating it on 
LPG. When this experiment was successful, he wondered if 
it was possible to run the engine on the gas produced by 
burning wood instead of LPG. He decided to develop a 
device to generate a gas to run diesel engines. After a 
series of experiments, he ultimately developed a system, 
which consisted of a gasifier that could transform biomass 
into producer gas. 

The latest unit of the gasifier system is capable enough to 
operate 40 hours continuously with reduced maintenance.  
Even after including all the operational costs fuel, 
machinery and casual the cost per unit of power is still 
substantially lower than the electricity we receive from 
power grids.

Circular economy does not only mean increased recycling. It 
can also be translated into reduction of material input in 

production, different reuse and reproduction opportunities, 
intelligent resource management (including energy 

resources) and changes in consumer behavior and business 
models. In this case study series we are  looking into cases in 
India where frugal innovation could accelerate the transition 

to Circular Economy

The Biomass is combusted in a furnace packed from all the 
sides and having one outlet to pass the gases through 

another chamber. Here, gases are cooled and then passed 
through the filter for filtration. This filtered gas is then 

supplied to the engine, as a substitute to diesel.

Sector- Energy
Website/Contact- 09414535665

Awards- 5th National Grassroots Innovation Awards

Bio-Mass Gasifier System
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FRUGAL INNOVATION & CEA low-cost windmill made out of bamboo which is more 

than 10x times cheaper than the regular ones available in 
the market. Thanks to the Hussain brothers, their 
invention could now ensure water availability in rural 
Assam.

Mohammad Mehtar Hussain and his brother Mushtaq Ahmad 
belong to the Darrang district of Assam. While growing paddy, 
irrigation was the major problem faced by them. Irrigating 
manually required a lot of effort. Contrary, using diesel sets for 
pumping water was a huge drain on the resources. Both of the 
brothers started working on building a windmill unit from 
regionally sourced materials such as bamboo wood, strips of 
old tires, pieces of iron, etc. Through the carpenter's 
assistance, the first prototype was ready in four days. Since the 
supporting framework was composed of bamboo, the final 
product cost only Rs. 4500 whereas the commercially available 
windmills cost more than Rs. 60,000.The technology was later 
adopted by the salt workers. Due to lack of resources, they 
can't operate diesel engines and manual labor is costly and 
could deteriorate their health. Gujarat Grassroots Innovations 
Augmentation Network- West (GIAN W) with support from 
National Innovation Foundation – India (NIF) undertook an 
initiative to help them. This lead to saving about Rs 50,000 
worth of diesel in a season of six months while labor cut saves 
Rs. 28,000/season per person. The innovation could result in a 
reduction of 5 tonnes of carbon emissions for every 100 tonnes
of salt produced. More than 25 such windmills are running in 
Gujarat and following the success, a power generating wind 
mill has also been installed.
The innovation uses bio-degradable or recyclable items such as 
bamboo and iron making the entire system recyclable and 
circular.

Circular economy does not only mean increased recycling. It can 
also be translated into reduction of material input in production, 

different reuse and reproduction opportunities, intelligent 
resource management (including energy resources) and changes in 

consumer behavior and business models. In this case study series 
we are  looking into cases in India where frugal innovation could 

accelerate the transition to Circular Economy

At the centre of the shaft, a wind turbine with four blades is 
mounted. The shaft is connected to the tube well handle on the 

ground through mechanical linkages (crank lever mechanism). As 
the turbine rotates, due to motion of the wind, the shaft also 

rotates. Through the mechanical linkages, rotary motion of shaft is 
converted to reciprocating motion of the lever of the hand pump, 

which in turn pumps water from the tube well continuously. 

Sector- Energy
Website/Contact- Not available

Awards- Fourth National Biennial Award

Bamboo wind-mill to pump water

ABOUT US
The Circular Collective is a collective that 

facilitates, activates and enables discussion 
for Circular Economy in India

https://www.thecircularcollective.com/

Do Circular with less

Saves raw materials,                

inputs & physical resources

Time saving 

innovation

Decreases the level of                  

technological complexity 

Decreases the level of                  

technological complexity 

PRODUCT

PRODUCT

PROCESS

USE

USE

End of Life- Resuse, 

Remanufacture, Recycle

https://www.thecircularcollective.com/


THE JOURNEY

FOCUS AREA

INTRODUCTION
FRUGAL INNOVATION & CE

Cotton Stripper machine removes lint from the cotton shell 
mechanically, faster and in an efficient manner and prepare it 
ready for ginning. The machine brought down the cost of cotton 
stripping from Rs.1 per kg to Rs. 1 for 20 kg, thereby generating 
good income for farmers and also improving the milling quality.

The idea to innovate a cotton stripper came to 
Mansukhbhai Patel during one of his frequent visits to his 
village in Ahmedabad. He used to notice kids, school 
children, and women remove cotton shells manually for the 
whole day. Despite the drudgery associated with the hard 
work, production was as low as 5 kg to 20 kg.  

In 1991, convinced that he could develop a machine to 
remove the cotton shells, he started working on it. The 
relatives and his colleagues supported him. Later, he 
received an investment of Rs. 1,50,000 from Kantibai, a 
factory manager. With assistance from his colleagues, it 
took him two years to develop the functional machine. He 
demonstrated it to the villagers and impressed by the 
working of the machine he received 50 orders. However, 
due to the technical problem, they were returned to him.

Not getting disappointed with the failure, he continued 
improving it. In 1996, he was finally able to make it. With 
the following years, he improved his machine by 
introducing new features such as dust collectors. It 
processes 400 kg cotton per hour, improves cotton quality, 
and saves drudgery involved in it. The national and US 
patent has been granted for the machine through the 
efforts of SRISTI, NIF, and GIAN- West.

Circular economy does not only mean increased recycling. It can 

also be translated into reduction of material input in production, 
different reuse and reproduction opportunities, intelligent 

resource management (including energy resources) and changes 
in consumer behavior and business models. In this case study 

series we are  looking into cases in India where frugal innovation 
could accelerate the transition to Circular Economy

In one manifestation, the cotton separator comprises a first 
large roller, which collects and traps the at least partially 

opened cotton balls from the first cleaning mechanism. The 
at least partially opened cotton balls rotate with the first 

large roller toward a first net. Petals on the cotton balls are 
stripped off by the first net. Petals removed by the first net 

fall toward the bottom of the cotton separator. A first small 
roller then removes the first stripped cotton balls from the 

first large roller. Processed cotton balls are then stored in 
an output area.

Sector- Textile
Website/Contact- 9824089035, 02715-235108  

Awards- 2nd National Grassroots Innovation Awards 
and Best Technology Award

Mechanised Cotton Stripper
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the tools used to carry out various farming operations 
like furrow opening, sowing, inter-culturing, and spraying 
operations

Mansukhbhai Jagani belongs to a family of poor farmers in 
Mota Devaliya village in Amreli district, Gujarat. He laid his 
hands in diamond-cutting-and-polishing and farm laboring 
before learning iron welding and fabrication. Then he started 
his repair and fabrication workshop. 

Later in the village, farming operations suffered due to the 
drought. Bullocks were dying and buying tractors was an 
expensive affair. Perceiving this problem and inspired by the 
local transport- three-wheel taxi-chakdo, he developed an 
attachment for a motorbike to get a multi-purpose toolbar.  

He named this innovation as Bullet Santi. It can be used to 
carry out various farming operations like furrow opening, 
sowing, inter-culturing, and spraying operations. The 
innovation demonstrated efficient and cost-effective for small-
sized farms. It is easy to assemble and dismantle. One acre (0.4 
ha) of land could be ploughed in less than half an hour on just 
two liters of diesel oil. Using Bullet Santi, the cost of weeding a 
typical field was found to be just Rs 8/ha because as much as 
10 ha land could be covered in a single day. This is how the 
issue for a paucity of laborers and shortage of bullocks was 
successfully resolved by Mansukhbhai Jagani. 

Easy assembling and dismantling ensure the multiple use of the 
product. Also, multi-farm operations and fuel efficiency 
ensures maximum utilization of the existing resources. 

Circular economy does not only mean increased recycling. It can 
also be translated into reduction of material input in production, 

different reuse and reproduction opportunities, intelligent 
resource management (including energy resources) and changes in 

consumer behavior and business models. In this case study series 
we are  looking into cases in India where frugal innovation could 

accelerate the transition to Circular Economy

Using the self fabricated chassis, drive and power of an Enfield 
Bullet motorcycle in front the innovator has retrofitted an 

attachment with two wheels at the rear with a tool bar to fit 
various farm implements. The rear wheel of the motorcycle has 

been removed and an innovative assembly unit has been attached. 
It can also be designed and attached to locally available Chhakdo

rickshaw or assembled vehicles having a minimum 6.5 HP engine. 
This meets various needs such as ploughing, weeding and sowing 

seeds and spraying. 

Sector- Agriculture
Website/Contact- 9925447400

Awards- 1st National Grassroots Innovation 
Awards

Bullet Santi- Multi-utility farm device

ABOUT US
The Circular Collective is a collective that 

facilitates, activates and enables discussion 
for Circular Economy in India

https://www.thecircularcollective.com/

Do Circular with less

Saves raw materials,                

inputs & physical resources

Time saving 

innovation

Decreases the level of                  

technological complexity 

Decreases the level of                  

technological complexity 

PRODUCT

PRODUCT

PROCESS

USE

USE

End of Life- Resuse, 

Remanufacture, Recycle

https://www.thecircularcollective.com/

