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for sustainable devel opment.

‘Bamboo composites’ is a new terminology
that people in urban societies know little about,
although they follow new trends in
nepaioro. | €vironmentally friendly products in their daily
routine. Urban societies are following this trend
weatbambeos | of eco- friendly products, but somewherethey are
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far away from the real meaning of eco- friendly techniques. Especially when we see in terms of the use
of bamboo composites, which is a sustainable eco- friendly product for al of us. It ismainly the lack
of awareness, due to which the use of bamboo composites is deficient in building construction in
urban locations like New Delhi (NCR). If given proper awareness, it will help in solving various
problems related to the earthquake, building collapse, etc. to some extent in areas of high seismic
activitieslikein Delhi (NCR).

For this issue, secondary research followed by primary research carried out in the descriptive
format. That leads us to know various facts other than lack of awareness, which is aso playing their
role in answering the question of why thereis alack of use of bamboo composites in urban locations
like Delhi. The output of thisresearch isto some extent, along with helping in understanding the main
reasons for less use of bamboo composites in urban locations, also triesto suggest practical solutions
to increase its use in the future.

KEY WORDS
Sustainable-Development, Gandhian Thought, Business, Construction, Composites,
Bamboo.

INTRODUCTION

Bamboo, is often called as poor-person’s wood, is used generally in the regions where it is
grown. In other parts, people seem unaware of numerous qualities hidden in the bamboo and its
comparative utility for building construction. Bamboo is a natural material, whose benefits to nature
and humankind is unknown to date. Natural material asold as 4,000 years; its usage seemsalittle less
when compared to other natural materials.

Naturally, Bamboo, due to its inbuilt tilt qualities, has lots of uses. However, now with the
increase in scientific knowledge, this material is modified by engineering techniques into various
forms called “bamboo composites,” which has increased its qualities manifold to suit the demands of
urban and rural locations. This innovation paced the demand for bamboo but at a slow rate.

Bamboo, having atensile strength more than steel, which makesit aperfect material for building
housesin urban locations, isacomplete replacement of wood. Deforestation, being asignificant concern
in the present context, the use of wood needs to be discouraged in developmental activities. It takes
even up to sixty yearsfor atreeto grow fully and then another sixty yearsfor areplacement. However,
there are species of bamboo, which take very little time to mature completely and gain height and
width equal to that of atree, thus making bamboo an excellent resource to be anticipated for building
purpose.

In addition to the above, the use of bamboo makes buildings earthquake resistant. It is now
scientifically proved that the building made of bamboo are least affected by the earthquake and other
similar disasters. We al know that Delhi (NCR) lies in seismic Zone IV and is very prone to the
earthquake (Figure-1). Any time a big earthquake may hit the city and cause huge devastation.
Therefore, it becomes very important that while constructing residential and other buildingsin Delhi
NCR, we must keep this aspect into consideration and make building earthquake resistant (in
accordance to BIS code, 1S:1893- Khan, n. d). By making proper use of bamboo we can make our
buildings earthquake resistant. Engineered bamboo haslot of featureslike it haslight weight, high
strength, damage resistant, disaster resistant, durable, low cost material, fire resistant and is design
flexibletoo, which makesit aspecial material initself making it kind for mankind and nature at the
sametime. It is not only bamboo qualities, but also itsgood production in our country makeit more
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suitable for building construction. India lies at second position in the bamboo producing countries
after Chinaand thus there is sufficient bamboo production in the country, which can be utilized at
lowest budget. There is need for change in our policies and creating awareness. If people are made
well aware of these facts and other uses of bamboo, this can certainly bring a lot of change in the
mindset of the people and thus create good scope for bamboo use in building development in
urban locations like New Delhi. If the policies are put into action strictly and followed properly, then
the use of bamboo composites can be used in across India, not limited to Delhi only and thus coming
out with a sustainable solution to many existing problems related not only to housing, but other areas

too.
Seismic Zone

Map of India: -2002
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Figure 1: Seismic Zones of India (source: http://www.tel uguaspirant.com/wp- content/uploads/2015/02/
Z0Nnes.jpg)

Research to Find Scope for use of Bamboo in Building Construction

Keeping in view the multifarious problems related to building construction in Delhi NCR and
other issues discussed in the Introduction part above, research was carried out focusing on scope for
use of bamboo in building construction in Delhi NCR region. The selection of the topic for research
was finalized in consultation with professors/ supervisors of the Institute.

Objectives
This research paper isto understand the use of Bamboo as construction material as based on the
Gandhian Management of Sustainable development by using secondary and primary information
gathered through various sources. Principles of this study can be as follows:
i. Toanalyze the problemsrelated to building construction in Delhi NCR,
ii.  Find out thesuitability of bamboo composite asbuilding material intheregion and itscomparative
benefits.

iii.  Based on secondary and primary dataanalysis make recommendations to promote use of bamboo
composite in building construction for safety and economy.

Research Methodology

The present research ismainly focusing on to find out scope of utilization of bamboo composites
as a sustainable building material for urbanlocationsin Delhi(NCR) by using qualitative and descriptive
pattern of analysis. Therequired information for the research is collected by using primary and secondary

January toMarch 2022  www.shodhsamagam.com et Factor 999
A Double-blind, Peer-reviewed, Quarterly, Multidiciplinary and Multilingual Research Sl szzozz): 6.679
Journal



ISSN : 2581-6918 (E), 2582-1792 (P) Ankit Bhatnagar, D. C. Johri,
Year-05, Volume-05, Issue-01 SHODH SAMAGAM Page No. 220 - 233

data collection method technique. It has used qualitative data collection methods, which includes
study of books, articles, web sources, etc. in secondary data collection and expert interviews aong
with visua research for the primary data collection.

Research Design

The research uses a mixed method approach (Pragmatic). The combinations of methods, which
are best suited to solve the research problem are used in an effective manner. Through this research
design, different methods to collect and assemble the qualitative data are utilized, adapting the point
and segments to be assessed. Different techniques are used at the sametime, one at atime or one after
the other as per requirement of the research.

Secondary data

The research undertaken requires to undergo a thorough study of various sub topics like
understanding bamboo plant and its usage through passage of time, bamboo utilization in various
aspects of life, scenario in Indiafor bamboo production and utilization, engineered bamboo, benefits
of bamboo composites, bamboo composites as asustainable products, the locations which have utilized
bamboo compositesin rural and urban areas and the like.

Various sources were looked upon and studied thoroughly to know in detail about bamboo and
bamboo composites. TF [ ] rmwﬁ ] he Figure- 2.

SOURCES ORGANISATIONS

PHOTOGRAPHS
FROM GOVT
ORGANISATIONS

JOURNALS

=

Figure 2: Secondary Data Collection Sources
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Primary data

Theresearch paper required to study the utilization of bamboo compositesas sustainable building
material for urban locationsin Delhi (NCR) and the reason why thereis alack of its utility. It also
required to study areas where efforts are already being made to apply bamboo compositesin urban
locations, availability and marketing of bamboo and bamboo composite in Delhi (NCR). The study
made it essential to meet government organizations and people associated with bamboo composites,
its production and marketing.

Expert Interview

Expert interviews were required to be taken because some information would not be completeif
not discussed with the experts. Theseinterviews becameavery important part in solving many queries,
the answers for which could not be met out by using secondary data only.

These interviews were conducted to gain insight for the topic and the dealers were met and
interviewed to understand the availability and demandinthe marketplace for thebamboo composites.
Interview of the people who had built newly constructed houses and other structures were taken to
analyze the awareness about alternate materials used other than wood and concrete for exterior and
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interior locations. Visual research through photography was done on site of the structures built with

bamboo compositesin Delhi (NCR). Expertsinterviewswere conducted in Government Organizations,

working for bamboo composites, faculties at Delhi colleges having bamboo composites structures,

dealers dealing with bamboo composites, entrepreneurs who have made a name through innovationin

bamboo’s composite designs.
The primary data

ON-SITE VISITS IN DELHI

PHOTOGRAPHY COLLEGES
[ MEETINGTHE |
DEALERS
COORDINATING ) ) / \ i;:;:jlzsw
WITH GOVT. | " PRIMARY
Organizations [~~~/ DATA
COLLECTION |

SOURCES

Figure 3: Primary data collection Sources.

Thus the use of the secondary data and primary data made to understand the use of bamboo
compositesin Urban areas in a detailed way.

L oopholesin the data collection

Therewere variousloopholes, while going through the data. Though very small, yet an important
issue, while conducting the primary research wasthat there was abig difference between the information
collected from the primary data, when compared with secondary data. The analysis of the data clearly
indicated that primary data at certain places was a better tool than the secondary data, which gave us
a clear perspective for better solution of the problem.

Primary data also helped us in enhancing our knowledge and gave much clear insight of the
topic and certain points were understood in much deeper context through the primary research.

The secondary data was not very exact in some, cases mainly regarding the usage of bamboo
composites in Delhi/NCR, however, the pitfalls were covered by the experts whom we met and
interviewed, while collecting our primary research.

Outcome of Secondary and Primary Data Analysis

The secondary and primary data were analysed in consultation with experts and the outcome of
the analysis is discussed in the succeeding text.

About bamboo

Bamboo is afast growing tree, like structure grass. These tree like structure grasses are found
usually in tropical and subtropical regions. There are 120 species of bamboo which are found all over
theworld. In general the bamboo plant has alength of 15-20 metres, which reaches up to 40 meters.
In India bamboos are found especially in north eastern parts of the country in abundance, the other
areas where bamboo grows are Madhya Pradesh, Orissa, Andhra Pradesh and Karnataka..

Bamboo Properties

Bamboo is having multifunctional propertiesin it which makes of itsvaried uses. It isversatile,
durable, elastic, low weight, regenerative, fire resistant and thermal insulator.
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Preservation of bamboo

Bamboo can be preserved by using two meethods, oneisthetraditional way of preserving bamboo
and other is the chemical way. As bamboo gets affected by termites, moulds and fungi, which affects
itslifespan, its preservation is very essential. Thelife span of bamboo whichisnot preserved isonly
1 to 2 years, and on preservation its life span increases up to 10 years. If a chemical treatment is
applied to bamboo then its life increases by 30 to 40 years.

Position of bamboo in India

Bamboo isfound in abundancein India, but its usageis very less. It is used widely in the north
eastern part of India because of its abundance there. But when we look into other parts of India
where theit isnot found in abundance, in those placesuse of bamboo is not more. Government is
taking number of steps, especially in rural areas to enhance the use of bamboo. In the Urban locations
the useis comparatively very less. Certain Organizations like BMTPC, NMBA, IPIRTI have taken
initiative with the help of Government to increase the use of bamboo in a specific manner.

Bamboo composites

Bamboo composites is the engineered bamboo, which has much more features added to it, in
comparison to natural bamboo. It is made by mixing two or more chemically distinct material.
Composites could be made naturally and artificially as well. Engineered bamboo has more additional
properties. These properties are that it islight weight, high strength, durable, disaster resistant,
design flexible etc., which makes it good material for constructing building in Urban areas.

Government initiatives for bamboo composites

Number of Organizationsin Indiawith the help of Government has done alot of work regarding
bamboo composites. The organisastion like NM BA has made various prefabricated structures at various
colleges. However, there are still many requirementsto be done to asscend the utilization of woods
in building construction, especially in urban areas. There are various aspects which need to be looked
upon much deeper, by using the primary data. The use of primary data made the understanding about
thistopic in abetter way. The analysis of primary datarevealsin Delhi. The organization has madeits
presence felt from Ladakh to Kerala and from Arunanchal Pradesh to Ragjasthan, amost all over the
country.

That the whole system had lots of loopholes, which are the main hurdles in creating awareness
among the peopleliving in urban locations about the waysto utilize bamboo compositesin an efficient
way and cost effective way. There are certain issues which need to be highlighted by the Government
regarding the multifunctional use of bamboo composites.

Bamboo composites structuresin Delhi at present

The NMBA, now known as NCATR has developed various structures in Delhi colleges which
shows that it will be a success, if government takes certain steps towards awareness generation about
the use of bamboo composites.

Brief about the noticeable structures constructed by making use of bamboo compositeis given
in the succeeding text?

January toMarch 2022  www.shodhsamagam.com
A Double-blind, Peer-reviewed, Quarterly, Multidiciplinary and Multilingual Research
Journal

I mpact Factor 225

SIIF (2022): 6.679



Ankit Bhatnagar, D. C. Johri,

ISSN : 2581-6918 (E), 2582-1792 (P)
Year-05, Volume-05, Issue-01 ‘ SHODH SAMAGAM Page No. 220 - 233

Figure 4: Bamboo composites classrooms pictures taken at Deen Daya College, Delhi
(Source: Self clicked pictures).

These bamboo composites classrooms were built around four years ago at Deen Dayal College
in Delhi. These classrooms were spacious, steady, cooler than the other classrooms during summers
and there is no complaints regarding the classroom maintenance or any damage which they have
faced. The faculties and students were very satisfied with this bamboo composite structure and they
found nothing negative about these rooms.

Canteen at Acahrya Narendra College, Near Govindupri, Dehli

Figure 6: Canteen for faculties and furniture made of bamboo composites in the canteen. (Source:
self- clicked)

This college is a part of Delhi University. The bamboo composite canteen at this college was
built about four years ago and it is a beautiful part of this college, which is running in very good
condition. The faculty canteen has also A.C. in it, which also does not causes any problem in the
structure. Thefurniture kept in these canteen are also made of bamboo and are very good. The students
and staff are very proud of this structure in their college and so far thereisno complaint regarding this
structure. It isnoteworthy that there was no need to maintainit during thelast four years and thus the
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maintenance cost was almost nil for this structure, when compared to other structures made in
college.

Classroomsin Metthew College, Delhi, South Campus

Figure.7: Classrooms at Metthew College in Delhi. (Source: self- clicked)

These classrooms were built about threeyears ago. The classrooms are very spacious, cool in
summers and are strong. They have not faced any complaint regarding its durability and maintenance.
By looking at these structures, it isclear that in Urban locationslikein bus stop sheds, houses, furniture
and sheds at metro stations, offices, exteriors and interior of houses etc. are the options, where bamboo
composite can be suitably used because of its low cost maintenance and other benefits mentioned
earlier. Keeping the scarcity of land in Urban areas in consideration, two storey buildings can also be
made with the help of bamboo composites.

L ack of promotional activities

Theanaysisof the primary dataindicatesthat thereislack of promotional activitiesfor bamboo
composites use and there is urgent need to take necessary steps by Government in this regard.

On comparing bamboo composites with other materias available with dealers in Delhi like
plywood, micaetc., there was no promotion tools used in case of bamboo composites. Other materias
available with dealers had various promotional tools initiated by the Government agencies or the
private companies, which included banners, hoardings, brochures, advertisements etc., whereasin the
case of bamboo composite there is hardly any good promotional effort made.

Theanalysisof collected data suggeststhat these promotional activitieswasa basic reason due
to which customers preferred to buy wood, sun micaand other materialsfor building houses, and  not
bamboo composites, which has numerous benefits. The reason behind which is just the lack of
promotional activitiesfor which Government is not taking sufficient stepsto spread it at alarger scale
among the Urban locations in Delhi (NCR).

If these promotional activities are there and the Government takes necessary stepsin thisregard,
this will create awareness among the community and thus the people will be encouraged to use the
bamboo composites for building their houses, keeping its comparative benefits in mind.

Organisational and people’s initiatives

When we look at various organizations like NECTAR, BMTPC, CBART, INBAR to name a
few, these organisations are doing their best for promoting bamboo compositesin urban locations like
Delhi, but certain Government policies act as a hindrance which does not et the advertisement of the
bamboo composites be there at afull paced motion.

When welook at these organizations, they are the one who havereally worked for disseminating
knowledge about the benefits of bamboo composites, not only in Indiabut also in foreign countries. In
fact the people living in foreign countries are much more aware about bamboo composites and its
utility. Some people in the foreign countries have started using bamboo composite for building
construction, for which bamboo is being exported from India.
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In addition to above mentioned organisations, there are numbers of students/ researchers, who
are doing research in bamboo composites astheir areaof interest and are taking initiativesto promote
bamboo compositesfor businessat asmall scale. Theseresearchersare also enhancing their knowledge,
timeto timefor making better use of bamboo and devel op new types of bamboo compositesby carrying
out certain experiments on it. These people, who are taking such initiatives arehighly educated people
from 1T, NID etc. who really want to work for it.

Thus we see that there are already so many initiatives to promote bamboo composites for
building construction. The only drawback isjust the slow speed at which the Government isworking
for it and not making much support to such initiatives. There is a need of Government support for
these people who are trying their level best to promote bamboo composite usein their own best ways.
The poor response from the Government makes them demotivated at certain points leading them to
sometimes think to stop working for this. But despite all this, on the other hand it is some people’s
passion to work for bamboo composites, which is making them to dream big about its awareness and
use in future and they still see ah for hope for it.

People mindset

In addition to the facts mentioned above, the mindset of people in urban area is one other
demotivating factor for less use of bamboo composite. In urban areas and especialy inthe Delhi NCR,
people believe in a modern lifestyle. Being eco- friendly is the new modern buzzword which makes
them to use environment friendly products, but at the same time they are not much aware of the
bamboo composites also being a material available there. It’s just a buzzword which keeps on following
asamodern concept but no onein urban areasis actually aware about the real meaning of eco- friendly
materials. When peole look into bamboo composites, they think as if it’s just a fashion trend which
people follow blindly to show that they are actually using eco-friendly product. People are making
their houses and furniture from wood, but when they are provided with bamboo as an option being a
low cost material too, they will not buy it because it hurtstheir self-esteem, because they still consider
it as a poor man timber.

Now- a-days even bamboo composites are made having thelook very similar to wood and having
properties better than wood. So various composites like these new ones are now- a -days providing
numerous optionsto the customers. Some people have certain superstitious beliefsthat bamboo isnot
worth buying because it does not have long life and it will be affected by moulds, fungi etc. They are
unaware of thefact that engineered bamboo is earthquakeresistant, fire resistant, does not harms the
environment and mankind, hastensile strength greater than than theiron. In acity like Delhi, whichis
very much earthquake prone and where we hear in newsthat the poor construction of buildings leads
to loss of lives of people, bamboo composites can play an important place in lessening this damage.
In today’s time, where customer is the king and today’s customer being smart enough having
knowledge about best products availablein the market, it issurprising that s/he is unaware of such
a beneficial material’s availability in the market. This is the right time people are made aware of all
these facts about the utility and benefits of using bamboo composites and make this to bloom in the
market place leaving the other competitive materials behind.

L ack of employment opportunity

The lack of awareness about use of bamboo composite also leads to lack of employment
opportunity. There are good opportunity of generating employment in this sector, if proper attentionis
given. The small industries established for making bamboo composite can create employment for
millions of youth. However, as thereis maor lack of motivation from Government and public sector,
the bamboo composite is not taking shape of booming industry.
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CONCLUSION

Utilization of bamboo composites as a sustainable building material for Urban Locations in
Delhi (NCR) can be promoted by creating awareness among the people about bamboo composites, its
utility and comparative benefits for building construction. This can be only done if proper and good
strategies are developed for promoting bamboo composites, with sufficient Government support.

The marketing policies and promotion techniques for bamboo composites aso need to be made
strong and effective, so as to make this material boom as a building material in urban location like
Delhi (NCR). The three P’S of marketing strategy i.e. product, packaging, and publicity are to be used
simultaneously and effectively for promoting use of this product in urban areas. Thereis need to hold
workshops, seminars, discussion about promotion strategy of this product and sincere efforts need to
be made for creating awareness among people. For creating awareness brochures, banners at shops
depicting its usage and options availablefor bamboo composites need to be devel oped and disseminated.
Use of electronic media can be very effective in making people aware about the comparative benefits
and utility of bamboo composites in building construction.

If all these points discussed above are taken into consideration and sincere efforts are made to
promote use of bamboo composites for building construction in Delhi (NCR) urban area, various
problems related to building construction in Delhi(NCR) urban area will be solved to some extent.
Promoting the use of this material will not only reduce the risk of death of people by damaging and
collapse of poorly constructed buildings, but aso will provide the earthquake resistant structures
with minimal expenditure. In addition to security from earthquake and building collapse, the bamboo
composite constructed building will be more eco-friendly and asthese building areless affected by out
side temperature, there will be less consumption of electricity. Using bamboo composites can open a
lot of scope for development in a sustainable manner, which will not cause any damage to the
environment . The sincerer efforts made in this direction will certainly be very useful, not only
economically, but environmentally too. The development using such eco— friendly techniques can
only be sustainable and safeguard us and our future generation from the threat of deteriorating
environmental conditions and also of course from the adverse impact of climate change.
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BMTPC : Building Materials and Technology Promotion Council
DELHI (NCR) : Delhi National Capital Region
T : Indian Institute of Technology
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NMBA : National Mission on Bamboo Application
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