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The event on Inaugural Session for Joint Industry Academia Corse on “Entrepreneurship and
Valorization of Bamboo”, jointly organized by the Internal Quality Assurance Cell (IQAC),
Tripura University; Dattopant Thengadi Employment Generation Resource Centre (DTEDRC),
Tripura University; and G-Cube, Agartala, took place in the conference hall on the first floor
of the Central Library at Tripura University. It began at 10:30 AM on September 11th, 2024.
The session opened with the welcoming of guests, including the Vice-Chancellor of Tripura
University, Prof. Ganga Prasad Prasain; Registrar Dr. Deepak Sharma, Tripura University;
Prof. Shaon Ray Chaudhuri, Director of IQAC, Tripura University; Mr. Santanu Banik, CEO
of G-Cube Agartala; Shri Annada Shankar Panigrahi, activist and economic thinker; and Shri
Ratan Kumar Das, CA, State Coordinator of Swabolombi Bharat. Faculty members and many
students were also present at the event.

The event started with the felicitation of the guests, followed by an address by the Registrar,
who talked about the importance of skill development for youth, entrepreneurship, and the roles
of job seekers and providers. He discussed the five-day training program that focused on skill
development, including three days at Tripura University, and highlighted how participants
benefited from acquiring new skills. He also spoke about Prof. Shaon Ray Chaudhuri and her
team's work in planning and executing innovative courses.

The Vice-Chancellor, began by thanking everyone and talked about India's status as a
developing country and its struggle to compete with other nations. He discussed the challenges
faced by northeastern states like Nagaland and Manipur, including social problems and the
limited availability of private and public sector jobs. He emphasized the need for more
industries to generate employment and properly utilize resources, especially for the benefit of
farmers. He also spoke about the importance of entrepreneurship then the job and noted that
this was the first course of its kind, aimed at fostering industry-academia collaboration to tackle
these challenges effectively.



Mr. Santanu Banik, CEO of G-Cube, addressed the audience about the general course structure,
explaining that it included two days for demonstrations and three days for field visits focused
on bamboo growth and the selection of quality bamboo. He praised the concept of
entrepreneurship and outlined the importance of report writing as part of the course. Mr. Banik
highlighted the connections between the training and the bamboo trade, emphasizing why
entrepreneurship should be embraced. He spoke about the need to develop human resources
and stated that unemployment was often due to one’s own mindset. He encouraged participants
to use the skills gained during the training to advance in the future and emphasized the
importance of growing together.

Shri Annada Shankar Panigrahi addressed the audience about traditional methods of skill
development and urged everyone to think and dream big, emphasizing that without such
aspirations, the country could not progress. He spoke about the importance of adding value to
bamboo through skill development and highlighted the potential of bamboo-based industries.
He also discussed the Sutradhar community, who primarily worked with bamboo, and stressed
the need to enhance their skills to improve their livelihoods and contribute to broader economic
development.

Shri Ratan Kumar Das addressed the audience about the goal of achieving "Vikshit Bharat"
(Developed India) by 2047. He urged the youth to come forward and engage in
entrepreneurship, emphasizing the importance of displaying the skills from different districts
and showcasing them to the world. He also noted that various schemes were available at that
time to address unemployment and encouraged participants to take advantage of these
opportunities.

Prof. Shaon Ray Choudhuri, Director of IQAC, addressed the audience regarding academic
initiatives, noting that Tripura University had taken the initiative to launch its first five-day
training course. She mentioned that Tripura University had taken care of the transportation for
participants, enabling them to attend and gain skills. She highlighted that G-Cube not only
provided skill development but also offered ongoing support, which made a significant
difference. She talked about providing technology to those in need, including agarose-based
valorization and conversion to production. Prof. Choudhuri also discussed a six-month training
program for Ph.D. students at G-Cube, which included digital marketing and skill courses
designed to groom youth for better opportunities. Lastly, she thanked the volunteers for offering
the course through the Department of Microbiology and expressed her gratitude to G-Cube, the
library, the IQAC team, and the Microbial Technology Lab team.
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A report on the training cum exposure course provided by G Cube,
Agartala in collaboration with Dattopant Thengadi Employment
Generating Resource Centre (DTEGRC), Tripura University on the topic:

“Entrepreneurship and Valorization of Bamboo”

Submitted by:
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3" Semester, M. Sc in Microbiology
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Dattapant Thengadi Employment Generation Resource Centre (DTEGRC), Tripura University
in collaboration with G Cube Foundation, Agartala, has opened new opportunities for students
to learn about entrepreneurship and valorization of waste products in their industrial training
cum exposure program under the title, “Entrepreneurship and Valorization of Bamboo”.
Around 40 students of Microbiology Department of Tripura University joined in this training
program dividing themselves into two groups. The first group consisted of 20 students who
attended the course on 18/09/24, and 19/09/24 on the industrial grounds for industrial training
while on 23/09/24 with the addition of the students of the second group, who attended the
training program on 20/09/24 and 21/09/24, went for a field visit to the site of procurement of
raw materials. And then the whole team (both first and second group) attended an interactive
session on entrepreneurship held in the Dattapant Thengadi Employment Generation Resource
Centre (DTEGRC), Tripura University. This report holds a summary of the events of the
training cum exposure program in addition to the insight of the knowledge gained and some
future prospects.

INTRODUCTION:

G Cube Sticks Private Limited (Innovative Solutions for Sustainable Living) is situated in
Bamboo Park Main Rd, R.K. Nagar, Industrial Area, Agartala, Tripura. It is a venture under G
Cube Groups, whose headquarter is situated in Coimbatore, Tamil Nadu. Its key promoter and
Managing Director (MD) is a Canada based NRI, Mr. Gopal A. The institute is situated over 3
acre land area at TIDC Bamboo Park and was inaugurated in September, 2023 by the honorable
Chief Minister of Tripura and it became functional in November, 2023.

The objectives the industry works on:

e Contributing to reducing India’s import dependency in bamboo round sticks.
e Promote bamboo as alternative single use plastic.

e Promote bamboo as an alternative to coal.

e Generate local employment in Tripura.

The G Cube groups, here in Agartala, Tripura has three main parts:

= G Cube Sticks Private Limited
= G Cube Ventures Private Limited
= G Cube Foundation

The industry as a whole is mainly divided into two units where,

1. Round bamboo filament making unit (G Cube Sticks) creates round bamboo filaments
for various purposes like agarbatti sticks, ice-cream sticks, etc.

2. G Cube Ventures valorize the waste materials of G Cube Sticks and create bamboo
briquette, pellet, and fine powders.

G Cube holds a manpower of over 100 people and still has an opportunity for more than 250
people. They have a team of supervisors at each section and team of technicians for
maintenance and have first-aid section for the employees, in-house facility, canteen, fire



fighting facility as per NBC, locker for workers, toilet facilities and have ISO and GMP
undergoing.

G Cube has a tie up with ITC- Mangaldeep.

1%t Day of program:
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The day started with an interactive session with Mr. Santanu Banik, General Manager, G Cube,
Agartala. The session included an introduction to the G Cube Sticks Private Limited and
bamboo varieties available in Tripura. His presentation also contained a lot of information
about traditional and modern uses of bamboo and about mechanized bamboo sticks, briquettes,
pellets, bamboo fine powders and activated charcoal from bamboo. He also provided us with
an extensive information about the National Awardees of Tripura who gained recognition
through their bamboo and cane handicrafts.

The second session of the day was led by Mr. A. Tebby, who gave us a tour of the Round
bamboo filament making unit while also explaining how the machines work in the industry.
The steps of the manufacturing process as explained are given below:

1. Selection of bamboo
The industry uses two species of bamboo for the stick making, they are Bambusa tulda,
local name, Mrittinga (Tripura) and Bambusa cacharensis, local name, Betu/ Bom
(Tripura). The quality parameters to be checked are: a) Length; b) Thickness of the
bamboo and c) Hardness of the bamboo.
2. Cross- cutting
The selected bamboos are cut into 42 inches long cylindrical shapes and then segregated
and kept in three different trolleys:
e Yellow trolley: holds the bottom portion of bamboo
e Green trolley: holds the mid-portion of bamboo and provides the best yield
e Blue trolley: holds the top section of the bamboo
3. Splitting
Input: 42 inches cylindrical bamboo pieces



Output: Splits, whose width ranges from 18-22 mm.
The splits are made using splitting blades
4. Knot removing
Input: Splits
Output: Slivers, with the absence of knots
Slivers comes in two parts:
e Green part is called the first layer
e White part is called the second layer
5. Round stick making
Input: Sliver
Output: Filaments (according to size-wise requirement)
6. Pre-drying filament segregation
Screening out of good filaments according size, length, etc. of the filaments. Sulphur
treatment is done.
7. Drying
Drying is done in the drying chambers and moisture is removed till 0% as there is about
5% atmospheric moisture which is allowed.
8. Bundling
The filaments are bundled together (weight-wise)
9. Sizing
The bundles of filaments are cut to the required size.
10. Polishing
The polishing is done by simple abrasion using sand and the surface is made smooth by
adding wax.
11. Preservation
While polishing, boric powder is used for preservation.
12. Short stick remover
Most waste removal is done in this step and every filament without the required
diameter is removed. For this purpose blower is used.
13. Jig sorting
Through jig sorting the filaments are divided into Grade A and Grade B products. The
ones with the perfect required diameter and length with 0.02 mm + are regarded as
Grade A products and the rest are regarded as Grade B.
14. Quality checking FG
The quality of the filaments are checked before dispatch to the customers.
15. Packaging
The filaments after the dispatch clearance are packed and they are ready for dispatch.

2" day of the program:

The second day of the industrial program included hands-on training and teaching of how the
manufacturing is actually done.

1. After cross-cutting the segregation of 42 inches cylindrical bamboo pieces are done
according to the diameter of the bamboo pieces. The splicing blades by which the splits



are made consists of 6-14 blades which can be changed according to needs. The width
of splits are to be within the range of 18-22 mm.

2. When the slivers are made, the blades can be adjusted according to the thickness of the
splits. Vernier caliper is used to measure the thickness and width of the slivers. A
moisture meter is used to measure the moisture of the slivers and the moisture is
checked in the 2" layer. After the slivers are made, the following data are noted:

e 1% Jayer thickness

e 2" Jayer thickness
e Width of the slivers
e Moisture content

e Visible nodes

The above recorded data are taken in average and are noted on an hourly basis in
order to produce more efficient results.

3. From the slivers, filaments are made according to the required sizes

4. During the polishing, for the first hour the filaments are just ran in the machine and
then sequentially, sand, wax and boric acid is added with an interval of one hour each.

5. During the quality checking, randomly some filaments are picked and checked for the
required length, size, etc. after that if the maximum filaments pass the quality check
then the bundles are passed to go through packaging.

3 Day:
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On the third day of the industrial visit, the whole team of Microbiology department of Tripura
University (i.e., both the first and the second group), together went to the site of raw materials
procurement in Baramura, Hawaibari, Tripura. There we learnt that battery saw machines are
used to cut the bamboo pieces and they are cut in such a way that the cut is nowhere near the
knots, or else while cross-cutting and spliting the bamboo pieces the machines used may get
damaged or more waste materials may be produced. The bamboos are weighted before they are
transported to the industry.



4th Day:

The fourth day of the training cum exposure program was held on 24" of September, 2024, in
the Dattapant Thengadi Employment Generation Resource Centre (DTEGRC), Tripura
University. It was an interactive session with Mr. Santanu Banik, the General Manager of G
Cube, Agartala, who himself is an entrepreneur and has an industrial setup consultancy farm.
The session included a very insightful exposure to the idea of entrepreneurship and with it
included the interaction between the speaker and the audience on what are the aspects of
entrepreneurship that has been or will be the stopping factor from moving onto the idea of
creating and doing the business of our own. The aspects mostly included, risk of losing funds,
investment problems, fear of competition in the market, problems in the process of gaining
government recognition, lack of knowledge regarding the field of interest, etc.

1. Mr. Banik provided us with an insight on the types of business ideas, i.e., saleable idea,
passionate idea, innovative idea, problem solving ideas, small or big market idea, there
may be one or multiple ideas together, the types of business where there is one sole
founder or there may be co-founders. He introduced and taught us the meaning and
significance of the 7 P’s of marketing, which are: a) product; b) place; c) price; d)
promotion; e) physical; f) people; g) process. He gave us an insight on the different
market channels, which are of two types a) B2C and b) B2B; and the different financial
aspects of an enterprise, which might include angel investors, venture capital, etc. after
that, there was a discussion about the types of loan which can the most helpful aspect
in the building of an entrepreneur. Mr. Banik then provided us with the information
about E-commerce marketing, which included what E-commerce is and tips for it,
which may incorporate presentation and catalogue guide, cancellation policy, shipping
charges, mechanism-by own or service provider, etc.

Last but not the least, the resource person taught us the calculations which are important
in running a successful business entreprise.

CONCLUSION:

The training cum exposure program, titled with, “Entrepreneurship and Valorization of
Bamboo” provided us with an invaluable knowledge about how an enterprise and an industry
functions and insightful idea on what are the aspects of the unparalleled world of
entrepreneurship and how to tackle the problems which may be incorporated with it. In today’s
world the need of job providers is much more than job seekers and programs like these nurture
the young minds on the perspectives of entrepreneurship. In addition to all these we also learnt
what a circular business model is and had the opportunity of witnessing a circular business in
the form of G Cube groups where, its unit G Cube Ventures valorizes the waste produced and
make different products like briquettes, pellets, and fine powder, and in turn converting the
entire industrial setup into an 0 wastage factory.



APPLICATIONS OF BAMBOO

The use of bamboo has been going on from times immemorial. In the recent years, bamboo has
found its applications in the industrial and the field of engineering, as well as non-engineering
fields. The use of bamboo is now not only limited in the purpose of craftsmanship and housing
applications. Through research and development, after bamboo can be used in various other
purposes such as in medicines, for phytoremediation purposes, as bio-fuel, in weaving fabrics,
in making bicycles, etc.

Certain such applications are mentioned below:

1.

Elastomer-based bamboo composite
The use of bamboo fibers in the manufacture of elastomer composites has led to a very
feasible alternative filler reinforcement. This incorporation provides the composites
with very good mechanical performance, fatigue strength, creep resistance over the
particulate-filled matrix, enhance puncture resistance. Research shows that the bonding
agents like silane, phenol, formaldehyde and hexamethylenetetramine play a very major
role in incorporation of adhesion between bamboo fibers and elastomer-polymer
matrix(Akinlabi et al., 2017).
Bamboo in fabric
Bamboo is easy to weave into fabric with high thread counts, and the resulting textiles
are often thinner than their cotton counterparts. These strands are very strong but at the
same time very thin. They possess very good tensile strength. These are used in
bedding, underwear, t-shirts, socks, blankets, towels, and many other textile.
Thermoset-based bamboo
As plastic is used in thermoset composites, in the similar manner bamboo can also be
used. Various tests have been done on bamboo-based thermosets such as tensile and
flexural properties, dielectric properties, and fracture properties, etc. from the tests it
can be concluded that bamboo based composites is a promising materials to be applied
in the global marine sector(Akinlabi et al., 2017).
Use of bamboo in ecosystem
e Bamboo can sequester and capture atmospheric carbon within its lifespan,
which can offset CO. emissions by storing high concentration of CO: in the
hollow parts of bamboo.
e Bamboos are known to be successful plants at absorbing wastewater from
agriculture, industry, animal breeding, and pollution.
e Bamboos have phytoremedian potential.
Use of bamboo in medicines
e In China, ingredients from the black bamboo shoot help treat kidney diseases.
¢ Roots and leaves, which normally are treated as wastes, have been used to treat
venereal diseases and cancer.
¢ In Indonesia, water from culm is used to treat diseases of the bone effectively.
Bamboo vinegar



The bamboo vinegar is a by-product of bamboo-charcoal production. It is used for skin
infections and as an antimicrobial, such as in bamboo vinegar spray or soap and also in
the cosmetic industry. It is also used as fertilizers which promotes the growth of plants
and protects them from damaging microorganisms(Akinlabi et al., 2017).
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Report on

“Valedictory Session of the Industry Offer Course”

Tripura University organized the "Valedictory Session of the Industry Offer Course" on
September 25, 2024, at 4:30 PM in the seminar hall, 1st floor of the University Guest House.
The session was attended by the Vice Chancellor, Prof. Ganga Prasad Prasain; Registrar, Dr.
Deepak Sharma; Mr. Santanu Banik from G Cube Foundation, Agartala; IQAC Director, Prof.
Shaon Ray Chaudhuri; Dattopant Thengadi Employment Generation Resource Centre
(DTEGRCs) members; the Microbial Technology group; students of the course, and journalism
students.

Vice Chancellor Prof. Ganga Prasad Prasain addressed the gathering and emphasized the
importance of entrepreneurship in Tripura. He highlighted the diversity of products from the
state and their high demand abroad. He also spoke about the significance of bamboo products
in the northeastern region, particularly in Assam and Arunachal Pradesh, mentioning the variety
and quality of bamboo available. Prof. Prasain acknowledged G Cube Foundation’s
contribution to promoting bamboo products and expressed his gratitude to Prof. Shaon Ray
Chaudhuri for her initiative. He concluded by congratulating the students for their
achievements during the five-day course.

Registrar Dr. Deepak Sharma thanked everyone involved and described the event as a pilot
project, expressing hope for future developments. He spoke about India’s vision of becoming
a prosperous nation (Samrit Bharat) and how initiatives like this contribute to that dream by
providing students with valuable knowledge, skills, and employment opportunities. He
discussed the economic challenges faced by the youth and the role of entrepreneurship in
Tripura. And also on the impact of colonialism on local handicrafts and praised the students for
their participation, encouraging them to share their experiences. He concluded by thanking all
attendees.

Mr. Santanu Banik shared how the collaboration between Tripura University and G Cube
Foundation began, marking the first-ever bamboo entrepreneurship initiative in the region. He
thanked both institutions for their efforts in promoting bamboo-based socio-economic
development and stressed the importance of practical learning, overcoming fear, and
collaboration in entrepreneurship.

The session also included the release of a newspaper by journalism students, followed by a
certificate distribution ceremony.

Finally, Prof. Shaon Ray Chaudhuri delivered the vote of thanks, expressing her appreciation
to all the teams involved, including G Cube Foundation, the Vice Chancellor, and the Registrar
for their support. She also thanked Mr. Subrata Nandi and the IQAC team for ensuring the
smooth execution of the event. Ans also congratulated the first batch of entrepreneurship
students, announcing that 29 out of 39 students had successfully completed the course.
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