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The Government of Mysore had set up a Forest Research 
Laboratory (FRL) at Bangalore in 1938. In the ini�al years, 
work was carried out mainly on proper�es and uses of 
different �mber species, essen�al oils, other non-wood 
forest products and protec�on of wood and trees from 
pests and diseases. In 1956, this laboratory was 
organised as a regional centre of Forest Research 
Ins�tute and Colleges, Dehra Dun. In 1977, Sandal 
Research Centre was set up to undertake research on 
wide-ranging aspects of gene�cs, silviculture and 
management of sandal, a valuable tree well distributed all 
over Southern India. In 1977, the marine centres of 
Wood Preserva�on Branch, Forest Research Ins�tutes & 
Colleges, Dehra Dun func�oning at Vishakhapatnam, 
Madras, Goa and Kochi were transferred to Forest 
Research Laboratory, Bangalore. 

In 1988, forestry research in India was reorganised with 
se�ng up of the Indian Council of Forestry Research and 
Educa�on (ICFRE) and the Forest Research Laboratory 
was upgraded and named as Ins�tute of Wood Science 
and Technology (IWST) merging Sandal Research Centre 
and Minor Forest Products Unit func�oning in the same 
campus, with it. The Ins�tute is mandated to conduct 
research on wood science and technology as a na�onal 
objec�ve and focuses its research problems to important 
forestry research needs at a regional level. Taking into 
considera�on, the exper�se available and contribu�ons 
made by the Ins�tute, the ICFRE has now recognised the 
Ins�tute as Centres of Advanced Studies in the areas of 
(a) Improved u�lisa�on of wood and (b) Research on 
sandal. 

The Ins�tute mainly aims to develop strategies for 
sustainable use and produc�on of wood and wood 
products. In addi�on to this, the Ins�tute has Advanced 
Woodworking Training Center (AWTC) in its premises. It 
was established as a joint venture between Ins�tute of 
Wood Science & Technology (IWST), Italian Trade 
Commission (ICE) and Italian Woodworking Machines 
and Tools Manufacturers Associa�on (ACIMALL).  The 
training Centre is presently being run by IWST and is first 
of its kind in India, which aims to enhance the skill in the 
area of woodworking to a�ain global compe��veness by 
using state of the art machineries. 

To be a global leader in Wood Science and 
Technology.

Advancing scien�fic knowledge and developing 
innova�ve technologies for promo�ng wood as a 
sustainable material contribu�ng towards climate 
change mi�ga�on and biodiversity conserva�on.

Ÿ Wood Proper�es and Uses Division
Ÿ Wood Processing Division
Ÿ Forest Protec�on Division
Ÿ Silviculture and Forest Management Division
Ÿ Extension Division
Ÿ Facili�es and Services Division

Vision of IWST

Mission of IWST

About 
the  INSTITUTE

Research DIVISIONS



Wood Proper�es & Uses Division

Wood Processing Division 

Forest Protec�on Division

The division is working on crea�on of database on 
anatomical, physical and mechanical proper�es of 
planta�on grown �mbers including bamboo for their 
improved u�lisa�on, value-addi�on and their 
recommenda�on for various end uses. The division is 
also working on wood modifica�on (thermal and 
chemical), nano-wood composites, wood coa�ngs, 
transparent wood, bamboo lumber and non-
destruc�ve tes�ng. 

The division strives to increase service life of wood, 
wood based products and develop efficient wood 
processing technologies. The division looks into 
drying behaviour of planta�on �mbers, assessment of 
wood quality parameters, preserva�ve treatment of 
wo o d  a n d  d eve l o p i n g  e co - f r i e n d l y  wo o d 
preserva�ves. The division has been engaged in 
research and development of wood polymer 
composites by blending lingo-cellulosic fibres and 
thermoplas�cs

The division works with mul�faceted specializa�on 
on Forest Entomology and Forest Pathology, 
responsible in covering all the aspects of insects and 
diseases, their integrated management (the prime 
inten�on to adopt IPM/IDM is to avoid economic loss 
for a sustainable produc�on and preven�on of 
adverse effects of chemicals to the environment) with 
ul�mate goal of tree and �mber protec�on thereby 
maintaining the health of trees and conserva�on of 
natural  forest  ecosystem. 

iwst.icfre.gov.in
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Silviculture & Forest Management Division

Extension Division

Facili�es & Services Division

The division has the goal of enhancing produc�vity by 
improving the quality of plan�ng stock and 
conserva�on of germplasm of economically 
important species. The division has developed 
modern nursery prac�ces and macro/micro-
propaga�on protocols for the high value tree species 
and bamboo species. Molecular marker based species 
iden�ty through barcoding and assessing fidelity of 
micro-propagated plants has been established. The 
division also works on capacity building in 
sandalwood cul�va�on, nursery techniques and 
bamboo propaga�on and management

The division liaison with stake holders such as state 
forest departments, corpora�ons, wood and wood 
based industries, farmers and other end users for 
dissemina�on of research findings. The division is 
regularly organising trainings / seminars / workshops 
/ stakeholder mee�ngs for the benefit of end users. 
An Advanced Woodworking Training Centre provide 
trainings to enhance the skill in the area of 
woodworking to a�ain global compe��veness by 
using state of the art machineries

The division is responsible for infrastructure 
development and resource maintenance in the 
ins�tute and provides general facili�es like library, 
informa�on technology support, etc. to the divisions. 



World Bio-diversity Day
Ins�tute of Wood Science and Technology celebrated 
World Biodiversity Day on 22nd May 2020 to promote 
and raise global awareness on issues related to 
biodiversity. The theme for the current year was “Our 
Solu�ons are in Nature”. The theme emphasises the 
importance of working together at all levels to build a 
future of life in harmony with nature. The officers and 
scien�sts of the ins�tute par�cipated through virtual 
mee�ng in which Director, IWST addressed the mee�ng 
and highlighted various issues related to biodiversity.

Inuagra�on of Growth Chamber 
in Tissue Culture Laboratory

Shri. Sanjai Mohan, Pricnipal Chief Conservator 
of Forests (PCCF) and Head of Forest Force, 
(HOFF),  Karnataka Forest Department 
inaugrated the extended growth chamber under 
BTSG-ICFRE programme for strengthening the 
�ssue culture laboratory of the ins�tute on 6th 
June 2020. The PCCF also addressed the 
officers and Scien�sts of the ins�tute and 
emphasised on the collobora�ve work between 
IWST and the forest department

World Environment Day
The institute joined celebration of World 
Environment Day on 5th June 2020 through video 
conferencing which was chaired by Sri. Prakash 
Javadekar, Hon'ble Minister of Environment, Forest 
and Climate Change.  The honourable minister 
emphasized on urban forestry and asked all the 
citizens to not only plant tree but also to take care 
of it after planting. He said that our lifestyle is 
inextricably linked with nature, and trees and all 
species are a part of our life. We have forests in rural 
areas but not much in urban areas. Therefore, we 
have introduced the scheme of urban forests. In cities, there are gardens but not forests. We have to create 
forests so we decided to launch an urban forest programme in 200 corporation cities of India. We will fund 
it to some extent to compound it and to carry out minimum services there, Javadekar said at the virtual 
celebration of World Environment Day 2020. The Minister of State, Shri. Babul Supriyo also addressed the 

Ac�vi�es
during April-June, 2020

iwst.icfre.gov.in
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participants in same meeting through video 
conferencing. He also said these trying times can 
be overcome if everyone understood their 
responsibility towards nature.

The institute also celebrated the Environment 
Day in its campus through virtual platform 
(WebEx) with theme “Biodiversity Conservation & 
Climate Change Mitigation ". A number of Talks 
were delivered on Wood is Good: Grow More, Use 
More. The prominent speakers were Dr. M.P. 
Singh, Director, IWST, Dr. N.C. Saha, Former 
Director, Indian Institute of Packaging, Mumbai, 
Dr. A.K. Handa, Principal Scientist, ICAR- CARI, 
Jhansi, Sri. Naval Kedia, Director, President, 
Federation of All India Timber Merchants Saw 
Millers & Allied Industries, Kolkata, Dr. Sanjeev 
Kumar Chauhan, Professor, PAU, Ludhiana , Dr. S.S. 
Chauhan, Scientist-G & Head, WP Division, IWST. 
Around 50 participants from various institutes/ 
industries/ organisations attended the webinar. 
Saplings of various species were planted in the 
campus and IWST Campus Forest Biodiversity 
Assessment was under taken.  As par t  of 
awareness a map of IWST Biodiversity was 
prepared and displayed. Further, tree species in 
the IWST campus were identi�ed and named.



Annual General Mee�ng of ICFRE
The XXVI Annual General Mee�ng of 
ICFRE Society was held at MoEF&CC 
New Delhi through Video Conference 
on 27th April 2020. Dr. M. P. Singh, 
Director IWST par�cipated in the 
mee�ng. The mee�ng was chaired by 
Shri. Prakash Javadekar, Minister of 
Environment, Forests and Climate 
C h a n g e .  T h e  h o n ' b l e  m i n i s t e r 
emphasized to bring more innova�on 
and research from lab to land. He also 
stressed that forestry research should 
ensure improvement of quality of 
forest, benefit farmers and help 
promote and help promote agro 
forestry.

All India Coordinated Research
Projects (AICRP) Review Mee�ng

The Director and Principal Inves�gators 
of various ongoing research projects 
par�cipated in discussion with DDG 
(Research), ICFRE Dehra dun on progress 
of All India Coordinated Research 
Projects (AICRP) which are being 
implemented under CAMPA scheme

Mee�ng with Canadian Wood, India
A mee�ng between representa�ves of Canadian 
Wood, India and the Scien�sts of wood science group 
along with Director, IWST was held on 19th May 2020 
to discuss the various issues related to construc�on of 
mass �mber building (pre-phase) at IWST campus. 
Same day, the team also visited a few places in 
Bengaluru where �mber buildings are already exis�ng 
with the help of Canadian wood. 

A Webinar on “Wood in Structural Use (II)-Building 
Techniques” was a�ended by the Director and 
Scien�sts working in wood science area on 25�� June 
2020. The main emphasis in the webinar was on the 
use of wood in building mass �mber buildings in India. 
Director, IWST expressed his views on working 
together to build such structures as mul�-storeyed 
building at IWST campus using mass �mbers for 
demonstra�on purpose.

iwst.icfre.gov.in
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Wood is Good – A renewable natural resource and a 
most important commodity, has various uses in 
building (housing) construc�on, scaffolding, Railway 
sleepers, Railway coaches, Ship building, Truck body 
building, Bullock carts, Plywood and veneers, 
Fiberboards & Par�cleboard, MDF, Pulp, Paper and 
Paperboard, News print, Packing cases, Handicra�s, 
Bobbins-shu�ers and Tex�le, Matches and Splints, 
Sports goods, Furniture, Pit props for Mining, 
Electricity poles, Agricultural implements, Fuelwood, 
Energy produc�on, Charcoal, Biochar, Wood 
chemicals, miscellaneous - Shoe lasts, Katha, 
Cooperage, Pencils ,  Cork, Agarbathi s�cks, 
Chops�cks, Tooth peck,  etc. wood based products. 
However, wood being in short supply, Na�onal Forest 
Policy, 1988 envisaged to relieve the exis�ng pressure 
on forests for the demands of railway sleepers, 
construc�on industry (par�cularly in the public-
sector), furniture and paneling, mine-pit props, paper 
and paper board etc. subs�tu�on of wood needs to be 
taken recourse to. These subs�tu�ons have come in 
the form of materials, which are non-renewable and 
having more carbon foot prints. The concept of 
climate change and life cycle assessments were not in 
vogue. With holis�c understanding of the issue, 
Government of the day is advoca�ng Plant more, 
Grow more and Use more. 

The main considera�ons governing the establishment 
of forest-based industries and supply of raw material 
to them envisioned in the 1988 policy were as follows:

Ÿ As far as possible, a forest-based industry should 
raise the raw material needed for mee�ng its own 
requirements, preferably by establishment of a 
direct rela�onship between the factory and the 
individuals who can grow the raw material by 
suppor�ng the individuals with inputs including 
credit, constant technical advice and finally 
harves�ng and transport services.

Ÿ No forest-based enterprise, except that at the 
village or co�age level, should be permi�ed in the 
future unless it has been first cleared a�er a careful 

scru�ny with regard to assured availability of raw 
material. In any case, the fuel, fodder and �mber 
requirements of the local popula�on should not be 
sacrificed for this purpose.

Ÿ Forest-based industries must not only provide 
employment to local people on priority but also 
involve them fully in raising trees and raw-material.

Ÿ Natural forests serve as a gene pool resource and 
help to maintain ecological balance. Such forests 
will not, therefore, be made available to industries 
for undertaking planta�on and for any other 
ac�vi�es.

Ÿ Farmers, par�cularly small and marginal farmers, 
would be encouraged to grow, on marginal / 
degraded lands available with them, wood species 
required for industries. These may also be grown 
along with fuel and fodder species on community 
lands not required for pasture purposes, and by 
Forest department/corpora�ons on degraded 
forests, not earmarked for natural regenera�on.

Ÿ The prac�ce of supply of forest produce to 
industry at concessional prices should cease. 
Industry should be encouraged to use alterna�ve 
raw materials. Import of wood and wood products 
should be liberalised.

With above policy guidelines, Forest-based 
industries, have metamorphosed to become wood 
based industries in last three decades. Forests are no 
longer serving the industries or in other words, these 
industries have charted new path and managed to 
survive and grow on supply either from agroforestry 
or by the imports. The Ins�tute of Wood Science and 
Technology and Indian Plywood Industries Research 
and Training Ins�tute, Bengaluru organised 
Industries-Ins�tute meets at Kolkata, Bangalore and 
Gandhidham to understand the industry perspec�ve 
during December 2019-March 2020 prior to the 
outbreak of COVID-19. 

Reviving
wood based industries

M.P. Singh
Director- Ins�tute of Wood Science and Technology & Indian Plywood Industries Research & Training Ins�tute, Bengaluru
Email: dir_iwst@icfre.org



Industries-Ins�tute meet held at
Kolkata during
December 2019

Industries-Ins�tute meet held at
Bengaluru during
January 2020

iwst.icfre.gov.in
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These wood based industries also have greater role in 
Make in India and Aatmnirbhay Bharat. It has been 
reiterated by one and all that almost 25% dependence 
on import of wood products can be an opportunity for 
accelerated growth of this sector.

Outbreak of COVID-19 Pandemic is a challenging 
issue for the country to maintain a balance of 
preven�on of the spread of virus and economic 
sustainability. During the lockdown period due to 
outbreak of the COVID pandemic, a WhatsApp group 
was created with these wood based industries as 
partners to further understand their point of view on 
different issues related to this sector, which are 
illuminated below: 

Augmen�ng Raw Materials for the industries

The industry needs to be supported in a big way, not 
only by promo�ng agroforestry to ensure availability 
of their wood requirements on a sustainable basis, but 
also by relaxing/liberalizing the Licensing/Permits 
requirements for transporta�on and processing of 
agroforestry Timber:

The concept of Agmark may be extended on products 
made from wood from the agriculture lands in India 
and wood imported from other country under any 
cer�fied regime. Accordingly, it is impera�ve to 
remove the licensing of wood based industries solely 
dependent on planta�on wood like Eucalyptus / 
Poplar/ Silver Oak/ Rubber wood/ Melia dubia etc. and 
imported wood wherever in India.  Most of such 
industries are in the nature of co�age and small 
industries. These convert the planta�on wood to raw-
materials for plywood industry. 

The tradi�onal mind-set that the licensing helps 
check the illegal wood flow from natural and reserved 
forests is totally irrelevant for wood supply from 
agroforestry.  Removal of licensing will result in more 
and more veneer mills at the planta�on centers and 
help improve the farmers income which is lost 
significantly in transport cost and limited demand 
results in low pricing for the wood given the fact that 
there is a big gap in demand and supply of wood and 
this imbalance is only increasing day by day. 

E-marke�ng pla�orm like TimberCart may be 
developed on all India basis to augment raw materials 

Industries-Ins�tute meet held at
Gandhidham during
March 2020



for the industries. This will also facilitate �mely 
auc�on of wood from Government Depots, there is 
deteriora�on of �mber value due to delay in 
auc�oning �mber from government forests. 

Doubling farmers income through supply of 
AgriWood produce from agroforestry

Declaring agroforestry produce as Agro-based 
produce which enjoy all the tax benefits that is 
derived by agricultural produces. 

The concessional rate of Urea for the farmers may be 
extended to technical grade urea being used in 
plywood industries as small and medium industries to 
reduce input cost so as to pass on the maximum 
benefits to farmers and compliance of low/zero 
emission of formaldehyde for general health of 
consumers and compliance with interna�onal 
standards. 

However, the concept of minimum and maximum 
pricing for AgriWood may be invoked to facilitate level 
playing field for the farmers. There has been ar�ficial 
crashing of prices of poplars and casurina species in 
the past. Regulatory Authority or Empowered 
commi�ee, like Agricultural Prices Commission, 
comprising of renowned experts from forestry, 
agriculture, rural economics, administrators, 
representa�ves of state governments, wood based 
industries and farmers may be set up to deal with the 
issues related to minimum and maximum price for 
farm grown wood and transparent �mber trade.

The current provisions related to import of wood and 
wood based products may be reviewed to discourage 
import of pulpwood and veneers of such species that 

can be easily subs�tuted by farm grown, poplars, 
eucalyptus, casuarina, Melia spp; or other �mber trees 
that our farmers normally grow. Specified species of 
durable hardwoods and conifers, that our farmers do 
not grow, can be permi�ed to be imported �ll we find 
a sustainable way to meet up our demands 
domes�cally.

Duty structure in the case of furniture and �mber

On the issue of an apparent inverted duty structure 
exis�ng in the case of furniture and its associated raw-
material, �mber, it is to be submi�ed that higher 
import duty for semi-finished or finished wood 
products will generate demand for locally made wood 
products. This will in-turn generate be�er market for 
wood from the farmers' agricultural lands thereby 
helping in Make-In-India programme and Doubling 
Farmers income scheme of the Government.

India is presently deficient in �mber produc�on and 
the �mber demand is met by the import and trees 
grown outside forest areas mainly through 
agroforestry. The major species imported in the 
country are mainly pine and teak which are not grown 
in the agroforestry system and are not available from 
forests harves�ng. The species grown in agroforestry 
systems are mainly used by plywood, par�cle board 
and fiber boards. In order to have the con�nuous 
supply of raw material, it is proposed that import of 
wood in the log form should be con�nued without any 
change in the present import duty. 

Wood is also imported in the sawn form which is the 
first fundamental processing step. The saw milling 
industry in the country primarily depends on imported 
logs. It is necessary to increase the import duty for 

iwst.icfre.gov.in
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sawn materials in order to support the local saw 
milling industry. Therefore, the import du�es on sawn 
�mber or lumber and veneers may be increased from 
present 10% to 15-20% covering HS Code 4406 to 
4409.

Further, value addi�on of sawn logs and produc�on of 
other finished products should be encouraged in the 
country as wood based MSME crea�ng employment 
opportuni�es in the sector. Therefore, import of wood 
based processed products including panel products 
should be discouraged and consequently such 
products should a�ract high import duty. This will also 
avoid dumping of inferior quality wood products in 
the Indian market. Therefore, it is important to levy 
higher import duty to 25-30% on items listed 4410 to 
4421 to make level playing field for our industrial 
wood products. 

Furniture industry in India is a sunshine sector with 
huge opportunity for growth and the sector is 
expected to expand at a Compound Annual Growth 
Rate (CAGR) of 12.91% during the period of 2020-
2024. Factors a�ribu�ng to the growth of India's 
furniture market are growing middle-class popula�on, 
rising disposable income and the increasing number of 
urban households. Further, impetus is given by 
growing tourism and hospitality industry in India. The 
small unorganized local players mostly dominated the 
furniture market in India. But from the last decade, the 
Indian furniture market is witnessing an increase in 
the contribu�on from organized players like Godrej 

Interio, Durian, Wipro, Evok, Nilkamal, Century 
Plyboards India, Urban Ladder and Pepperfry etc. 
Now the compe��on has intensified with entry of 
global players like H&M, Zara, IKEA, Decathlon, etc. 
There is also high spike in import of furniture where 
there is no value addi�on happening in India 
especially under Free Trade Agreement (FTA). 
Therefore, it is recommended that furniture (HS code 
9403) should be kept under the nega�ve list of Free 
Trade Agreement and an increase on duty should be 
done to 35-40%. 

Presently, pulp of wood or of other fibrous cellulosic 
material; recovered (waste and scrap) paper or 
paperboard is also being encouraged by imposing 
Custom Duty of only 5% which is equivalent to that of 
wood logs. This is harming the interests of farmers 
who are ready to diversify their produce from the 
farms and raising pulpwood species. This duty should 
be raised, to provide market for wood produce from 
the agroforestry in the interest of farmers. 
agroforestry of eucalyptus, casuarina, bamboos and 
such species at short rota�on suits the requirement of 
farmers in ge�ng remunera�on at smaller intervals. 
All bamboo forests have been rendered unproduc�ve 
because of lack of demand. This will boost income of 
farmers even in rain fed areas. Like agarba� bamboo 
s�cks, augmenta�on of raw materials for pulp 
products from local farmers will not take much �me. 
The value added pulp products like paper and 
paperboard; ar�cles of paper pulp, of paper or of 
paperboard and printed books, newspapers, pictures 
and other products of the prin�ng industry; 

Table 1. Proposed changes in the import duty

Sl. No. HS Code Descrip�on
Present 

Import Duty
Proposed 

Import Duty

4401 to 4404

4406 to 4409

4410 to 4421

9403

4701 to 4706

4804

1

2

3

4

5

6

Wood in log form, roughly squared, fuel-wood, 
wood charcoal

Sawn wood exceeding 6mm, sheets, strips, etc.

Par�cle boards, Oriented Strand Board, Waferboard, 
fiber board, plywood, laminated wood, packing cases, 

boxes, crates, cable drums, pallets, casks barrels, 
assembled flooring panels, 

joinery and carpentered wood products, table and 
 kitchen wares and other ar�cles of wood

Furniture

Pulp

Un-coated cra� paper and paper board

5%

10%

10%

25%

5%

10%

No change

15-20%

25-30%

35-40%

15-20%

25-30%



m a n u s c r i p t s ,  t y p e s c r i p t s  a n d  p l a n s  n e e d 
discouragement for import in order to sustain and 
promote  the Indian industries. Therefore, the custom 
duty should be enhanced for these products 
substan�ally.  

Considering all these factors, it is recommended to 
change the import duty as proposed in table 1 for 
different products taking into account the processing 
and value addi�on involved into different stages. 
Value addi�on and product developed has to be 
encouraged in the country to support the Indian 
industry which will contribute to the economy and can 
save substan�al foreign exchange. 

Issue of imported furniture involving use of harmful 
chemicals

Many vola�le hazardous chemicals are being used in 
the treatment of wood and making of furniture. These 
hazardous chemicals pollute the Indoor Air Quality, 
which is a serious health concern as 90% of our daily 
�me is spent indoors. A large number of studies have 
associated many of the respiratory, skin and 
some�mes chronic health problems to being exposed 
to indoor air toxicity from harmful substance 
emissions being released from most of our building 
materials & furniture used for modern interiors. So, it 
is necessary that we take utmost care in the purchase 
and u�lisa�on of imported furniture products having 
harmful & toxic chemical substances. 

Harmful vola�le emissions of Formaldehyde from 
plywood & panel products, Vinyl Chloride from PVC 
products, Vinyl Acetates from PVA & EVA containing 
products, Epichlorohydrin from Epoxy containing 
products, Isocyanates from Polyurethane based 
products, and Styrene from Polystyrene containing 
products may be considered to be restricted subject 
to non-conformity of emission norms. Imported 
furniture products should conform to the Vola�le 
Organic Compounds emission limits specified. The 
issue of imported furniture involving use of harmful 
chemical products may be considered for being 
suitably addressed through the adop�on of following 
technical standards:

Imported furniture products have to carry disclosure 
cer�ficates of the chemicals used during the 
manufacturing process and authorized cer�fica�ons 
for the following emission parameters of Indoor Air 
Quality control:

1) Total Vola�le Organic Compounds (TVOC) – 
 500 µg/m³ [Defined as the total response of     

VOCs falling in the C6 – C16 range]

2) Formaldehyde Emission Limits –
  0.1 mg/m³ or 0.10ppm
3) Benzene – 1.7 µg/m³
4) Carbon Monoxide – 7 mg/m³
5) Naphthalene – 0.01 mg/m³
6) Nitrogen dioxide – 200 µg/m³
7) Trichloroethylene – 2.3 µg/m³
8) Tetrachloroethylene – 0.25 mg/m³
9) Poly Aroma�c Hydrocarbons (PAHs) – 
 0 . 1 2  n g / m ³  [ B e n z o [ a ] P y r e n e  ( B [ a ] P )  

considered as the single best indicator 
compound]

10) Vinyl Chloride – 1.0 µg/m³
11) Isocyanates (All) – 0.07 mg/m³ [Except Methyl  

Isocyanate – 0.02 mg/m³]
12) Epichlorohydrin – 7.5 mg/m³
13) Vinyl Acetate – 14 mg/m³
14) Styrene – 70 µg/m³

Alterna�vely import of panel products like plywood, 
par�cle board, medium density fibre board, etc. and 
furniture made out these products may comply with 
minimum E1 (European Norms) or equivalent CARB 
standards for formaldehyde emissions and total 
vola�le organic compounds (TVOC) within the limit of 
500 µg/m³. 

Ra�onaliza�on of GST and IGST to promote 
furniture industry

On two counts namely domes�c market demand 
genera�on and applica�on gradual value-added 
principle on wood products, GST should be 
ra�onalized. These products are from HS code 4401 
to 4404 should be with 0% GST without any 
excep�on just like agricultural produce. This will 
support farmers' cause in ge�ng be�er price for 
wood from the agroforestry. Further items under HS 
code from 4406 to 4409 should be levied 5% GST as 
one step value addi�on as intermediary product at 
MSME such as saw mills etc. Items with HS codes 
from 4410 to 4421 should be levied 12% GST. This 
will facilitate further value addi�on as wooden 
furniture and modular furnishing, genera�ng further 
employment under MSME sector and import of such 
furniture and lifestyle items will not be favorable. 
Thus, there is two pronged strategies, reducing GST 
on local manufactured furniture and increasing 
custom duty on imported furniture to augment 
wooden furniture and furnishing industry in India.

Seasoning and preserva�ve treatment

Seasoning and preserva�ve treatment of sawn 
�mber, plywood and panel products including board, 
flooring and flush doors meant for use in buildings, 
residen�al houses and furniture making etc. should be 
made mandatory with due safeguards.

iwst.icfre.gov.in
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Ÿ Moderniza�on and expansion of capacity of 
exis�ng factories and establishment of new wood 
based industries to manufacture high quality 
interna�onal standard products suitably treated to 
improve their longevity and durability exclusively 
from farm grown wood should be facilitated and 
incen�vized.

Ÿ Suitable regula�ons and standards should be laid 
down and ins�tu�onal framework for quality 
marking and cer�fica�on of such products should 
be put in place. These measures will prevent 
extensive damage caused to such untreated 
products by termites, wood borers and fungal 
pathogens and improve longevity, durability of 
wood products and their u�lity as long term carbon 
sinks. This will also prevent colossal losses suffered 
every year by the consumers and the na�on and 
save our natural and planted forests indirectly.

Export Promo�on: 

Give emphasize to promote export of panel products 
fulfilling the statutory obliga�on/formali�es to be 
completed in a least possible �me, promo�ng 
indigenous machinery and technologies and 
facilita�ng tes�ng services to ensure to meet the 
product quality at interna�onal level. Strengthening 
R&D and tes�ng infrastructure including scien�fic 
workforce to develop more products and processes 

using various indigenous ligno-cellulosic materials for 
self-reliance of the country, promote Make in India 
and Atma-Nirbhar Bharat Abhiyan (Self-reliant India 
Mission).

U�liza�on of agro/crop residues for value addi�on: 

The use of other renewable resources such as 
agricultural residues (wheat straw, rice straw, etc.) in 
t h e  p ro d u c � o n  of  co m p o s i te  p a n e l s  ( i . e . 
par�cleboards, fiberboards) and paper products has 
recently been considered a�rac�ve both from the 
economic and environmental point of view. The use of 
straw can by this way help to protect the virgin forests 
in regions where there is a shortage of wood. In 
addi�on, great quan��es of straw residues are 
available today where the burning of straw has been 
prohibited, and no proper (efficient) uses for these 
wastes have been found up to day. Special promo�on 
as 0% GST and free inputs and establishment cost 
subsidies etc. can be explored with a High-Powered 
Commi�ee.

All this will support revival of this sector in future.  
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With rapidly developing economy and Government's 
plan to establish smart ci�es, besides construc�ng 50 
million houses for poor people in coming five years, 
produc�on and consump�on of plywood is also 
increasing rapidly. Although in last decade, 
produc�on and consump�on of other alterna�ve/ 
subs�tute panel products like Medium Density Fibre 
Boards (MDF) and Par�cle Boards (PB), has been 
growing rapidly, plywood has retained its dominance 
and cons�tutes almost 80 to 85% of share in all panel 
products. These panel products are for mass 
consump�on, used extensively in housing and 
furniture manufacturing, mostly catering to the lower 
and middle income segment of the society. Wood 
panel industry can play a major role in building 
affordable houses and therefore it is all the more 
necessary that the cost of produc�on remains low and 
wherever possible, brought down, to make the 
products more affordable for common man. Plywood 
and other panel products manufacturers, mainly use 
planta�on/agroforestry wood, such as Poplar and 
Eucalyptus in Northern India and Rubber wood and 
Silver oak in Southern India. These units provide direct 
employment to more than 1 million people and almost 
equal number of people are employed indirectly, 
mainly in rural India.

Saw Mills

Ply and Veneer Mills

Paper Mill

Total

29 million cum

19 million cum

9 million cum

57 million cum

Paper Mill, 9

Ply & Veneer
Mills, 19

Saw mill, 29

Saw mill, 29 Paper Mill, 9Ply & Veneer Mills, 19

Agroforestry and farm forestry have taken deep roots 
in the country. These Trees outside Forests (ToF) are 
contribu�ng to the increase in country's tree cover 
and are enhancing ecosystem services, besides 
mee�ng bulk of the country's demand for wood. Most 
importantly, agroforestry is providing a steady and 
climate resilient income to the farmers. Thus 
promo�ng use of wood obtained from sustainably 
managed agro-forests and trees would play a 
significant role in mi�ga�ng climate change and 
ensuring sustainable living. It is worth poin�ng out 
here that, realizing the importance of agro-forestry, 
many states like Punjab, Haryana, Karnataka, Tamil 
Nadu, Andhra Pradesh, Gujarat, U�ar Pradesh and 
others States have already ini�ated massive 
planta�on program.

Produc�on and consump�on pa�ern of industrial 
wood

The Forest Survey of India (FSI), had in 2017, 
es�mated annual produc�on of �mber from 
agroforestry (trees outside forests) at 74.5 million 
cum. Besides this, the annual availability of �mber 
from Government forests was es�mated at 2.4 to 3 
million cum, and another 6 million cum �mber was 
es�mated as being imported annually. Thus from the 
total availability of �mber of about 83.5 million cum, 
only 3 million cum - less than 4% is out of the 
Government forests. Agroforestry cons�tutes major 
source (nearly 90%) of �mber required for industrial 
purposes – Saw Mills, Ply & Veneer Mills and Paper 
Mills. While �mber availability from agroforestry is 
es�mated at 74.5 million cum, as per Indian Council of 
Forestry Research and Educa�on (ICFRE-2012 
report,) the requirement of �mber for all industrial 
purposes has been es�mated at only 57 million cum, 
the break-up of which is as under:

In view of the above facts and figures, it is quite 
evident that �mber produced from agroforestry itself 
is more than es�mated requirement for industrial 

Plywood and panel industry
in India Current scenario and key issues

C.N. Pandey
Principal Technical Advisor, FIPPI and Century Plyborads (I) Ltd., New Delhi
Email: cn.pandey@centuryply.com

Sumit Roy
In-charge, R&D and Deco-Veneer Lab, Century Plyboards (I) Ltd., Kolkata



purposes. Therefore, the need of the hour is to set up 
more and more such agroforestry based industries. 
Product wise distribu�on of industrial wood 
consump�on is given below.

Plywood and panel industry

Indian Plywood and Panel Industry, as on date, 
consists of around 3,300 units (small, medium and 
large units), suppor�ng directly around 1 million 
livelihoods. Out of these 3,300 units, nearly 3,200 
units are in the un-organized sector. Plywood is the 
most significant product in terms of the overall 
demand for wood panels and the market size for 
Indian plywood industry is approx. INR 25,000 crore. 
In the last five years, the segment witnessed a CAGR 
of 6-7%. The Indian plywood industry is highly 

fragmented with ~80% of the market share controlled 
by the unorganised sector, while the residual 20% is 
with the organised segment. Moreover, among the 
few organised players; Century Plyboards India Ltd. 
and Greenply Industries Ltd. are the two pan India 
companies which dominate the organised market 
with a share of nearly 52% (26% each).

MDF Industry

Presently, industry's installed capacity is es�mated at 
1.4 million cum while another 0.25 million cum is 
imported annually. Currently country's produc�on is 
1.15 million cum which is 80% of total installed 
capacity. Indian MDF industry has a market size of 
nearly 1,600 crores. In the past five years, the industry 
grew at a CAGR of 20%. Century and Greenply 
dominate the local MDF plywood market with a share 
of 26% and 23% of the current MDF capacity. 
Presently, roughly 30% of the MDF is imported but it 
is expected that the share of imports will decline to 
15% by FY20 as Indian companies ramp up the MDF 
capacity.

Par�cle board

There are about 30 par�cle board units in the country. 
Except few most of them are in un-organised sector. 
Planta�on �mber lops and tops, wood wastes and 

Plywood and panel produc�on for last 3 years

Product
Quan�ty (Million cum)

2017 2018 2019

Plywood

Par�cle Board, OSB & similar boards

Fibre Board-HDF/MDF

8.93

1.07

0.89

9.50

1.14

0.95

10

1.2

1.0

1

2

3

4

5

6

Plywood, veneered panels and similar laminated 
wood

Particle board and similar board of wood & other 
lignocellulosic materials; agglomerated with resin 
or other organic binding substitutes

Fibre board of wood or other lignocellulosic 
materials w/n bonded with resin/other organic 
substitutes

Other furniture and parts thereof

Wood sawn or chipped lengthwise, sliced or 
peeled, whether or not planed, sanded or end 
jointed

Wood in the rough, whether or not stripped of bark 
or sapwood, or roughly squared

Sl. No. Description
Import - 
Export

 gap (Crores)

2016 -2017

2016 -2017

2016 -2017

2016 -2017

2016 -2017

2016 -2017

2017 -2018

2017 -2018

2017 -2018

2017 -2018

2017 -2018

2017 -2018

2018 -2019

2018 -2019

2018 -2019

2018 -2019

2018 -2019

2018 -2019

Year 

2016-2019 

516.09
718.08
825.25
222.50
208.15
280.19
561.02
778.53
793.15

3,607.91
4,104.04
4,225.03
1,805.55
2,615.18
3,092.05
7,801.00
8,314.77
7,631.48

Import 
(Crores) 

48099.9 

184.71
213.02
226.04

23.64
28.75
46.82

100.78
117.80
157.64

3,865.18
4,424.05
5,647.03

119.42
50.42
33.47

300.59
275.05
630.14

Export
(Crores) 

16444.6 

331.4
505.1
599.2
198.9
179.4
233.4
460.2
660.7
635.5
257.3
320.0

1422.0
1686.1
2564.8
3058.6
7500.4
8039.7
7001.3

31655.4Grand total (1+2+3+4+5+6)
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agro residue are the basic raw material used by the 
sector. Very few industry manufacture the products as 
per BIS quality norms.  These industry produce nearly 
1 million cubic meter boards in different thicknesses. 
To meet the gap between demand and supply we 
import nearly 0.160 million cubic meter par�cle 
board.

It can be seen that the share of imports in total 
turnover is s�ll quite high, more so in PB and MDF. 
This is because imported panel products are available 
at a cheaper rate than locally manufactured PB and 
MDF. With increasing thrust on agro-forestry, wood 
availability for manufacturing these products will 
increase and more units for manufacturing panel 
products can easily come up in the country.

If encouraged properly, the demand and produc�on 
of panel products will increase at a much faster pace, 
which in turn will increase the demand for agro-
forestry wood. The en�re chain – farmers involved in 
agroforestry, workers employed in mfg. units, 
common man – who is the main consumer – housing 
and furniture products, and the governments who can 
earn higher revenues on increased produc�on, save 
foreign exchange due to reduc�on in imports, earn 
foreign exchange due to increase in exports. Everyone 
single person/en�ty in the chain gets benefits. 
However, all this can be achieved only and only if the 
cost of these panel products to the end consumer, is 
somehow reduced, without affec�ng any stake holder 
in the chain. All this will be possible by bringing direct 
and indirect taxes to zero and declaring agro-forestry 
produce as Agro-based produce which enjoy all the 
tax benefits that is derived by agricultural  produces.  

Key issues

The industry needs to be supported in a big way, not 
only by promo�ng agroforestry to ensure availability 
of their wood requirements on a sustainable basis, but 
also by relaxing/liberalizing the licensing/permits 
requirements for transporta�on and processing of 
agro-forestry �mber. It is therefore suggested that 
Government should address the following key policy 
issue for the further development and future growth 
of this sector.

Ÿ Remove the licensing of wood based industries 
solely dependent on planta�on wood like 
Eucalyptus/Poplar/Silver oak/Rubber wood/Melia 
dubia etc. and imported wood wherever in India. 
Most of such industries are in the nature of co�age 
and small industries. These convert the planta�on 
wood to raw-materials for plywood industry. The 
tradi�onal mind-set that the licensing helps check 

the illegal wood flow from natural and reserved 
forests is totally absurd and illogical. Planta�on 
wood is less than half the price of any natural forest 
structural wood and totally non-compe��ve in the 
changed scenario of wood based industry. 
Removal of licensing will result in more and more 
veneer mills at the planta�on centers and help 
improve the farmers income which is lost 
significantly in transport cost and limited demand 
results in low pricing for the wood given the fact 
that there is a big gap in demand and supply of 
wood and this imbalance is only increasing day by 
day.

Ÿ Arbitrary phytosanitary requirement on �mber 
impor t  shou ld  be  ra�ona l i sed .  Severa l 
representa�ons are pending without any outcome.  
There is a Schedule-III in P&Q Order 2003 which 
deals with prohibited �mber. There are two 
schedules VI and VII permi�ng import under 
specified condi�ons. The sacrosanct condi�on is 
Methyl Bromide fumiga�on (MB) before export. 
Most countries have banned it. There is a 5 �mes 
penalty on those who import �mber with other 
fumigants approved in the country of export 
besides re-fumiga�on in India. Request is to allow 
any and all wood which is not on Schedule III by 
condi�on of MB fumiga�on in India without any 
penalty. Much good and compe��ve wood cannot 
be imported because of harsh condi�ons in P&Q 
Order 2003.

Ÿ Se�ng aside part of the forest area for commercial 
high jurisdic�on forestry besides giving tax 
incen�ves for capital investment in farm forestry.

Ÿ Bringing direct and indirect taxes to zero. 
Declaring agro-forestry produce as Agro-based 
produce which enjoy all the tax benefits that is 
derived by agricultural produces.

Ÿ Na�onalisa�on of felling and transit permit regime.
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Availability of raw materials and suitability of available 
raw material to produce a par�cular product is the key 
to successfully establish and run any wood based 
industry. Process parameters needs to be worked out 
for individual tree species to op�mally produce any 
par�cular product from them before considering it as 
raw material for wood based industries.  Most of the 
wood industries depends on the local �mbers for their 
raw material as the demand can be met by taking up 
planta�ons through agroforestry and farmforestry in 
collabora�on with local farmers through buy back 
scheme/agreements etc. Every �mber species may 
not be suitable for producing panel products from 
them, a detailed study needs to be undertaken before 
concluding on the suitability of any par�cular species 
for producing a specific product from them. Melia 
dubia an indigenous tree species grown in southern 
India is one such species which is proving to be a 
promising raw material source for plywood industry. It 
is known for its fast growing characteris�c and its 
geometry is an added advantage for veneer based 
industries such as Plywood and Laminated Veneer 
Lumber etc. It is also suitable for producing face 
quality veneers which are mainly produced by Gurjun 
in the current scenario. It involves low cost for se�ng 
up and maintaining a planta�on of this species and a 
variety of intercrop can be grown for first two years 
which supports the farmer's income. As this species is 
drawing the a�en�on of farmers, few private nursery 
growers are misleading the farmers by misguiding 
them with a numerous incorrect informa�on like this 
par�cular species can be harvested at the age of 4 to 5 
years and the density of planta�ons can be as high as 
1000 trees per acre etc. Survey has shown that a Melia 
dubia planta�on with spacing 20 X 20 feet is ideal 
when the �mber is targeted for harves�ng at a shorter 
rota�on period aimed at veneering. High density 
planta�ons may take a rela�vely longer �me to a�ain 
good girth to consider it to be suitable extensively for 
veneering but in case the spacing during planta�on is 
5X5 feet, every second row may be harvested a�er 4 
years and every third row may be harvested a�er 7 

years and the first and the fourth row which is now 
having 20X20 feet spacing can be harvested a�er 10 
or 12 years, this tree can also be used for producing 
face veneers. It is the need of the hour to reach 
farmers through industry interac�ve meet / 
informa�on leaflets / pamphlets etc. else farmers may 
lose interest in indigenous tree species like Melia dubia 
which is a setback to wood based panel industry.

Indigenous tree
species Melia dubia

Prakash V.
Indian Plywood Industries Research & Training Ins�tute, Post Bag No. 2273,
Tumkur Road, P.O. Yeshwanthpur, Bengaluru - 560 022
Email:  prakashv@ipir�.gov.in
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Melia dubia plantation with ideal spacing

Melia dubia plantation with high density



Suitability of Melia dubia for wood based panel 
products

Indian Plywood Industries Research and Training 
Ins�tute (IPIRTI) has op�mized the process 
parameters for producing a wide range of panel 
products from Melia dubia.

Par�cleboards from lops and tops of Melia dubia 
conforms to IS: 3087, the Indian standard for 
par�cleboards.

Laminated Veneer Lumber (LVL) from Melia dubia 
conforms to IS: 14616, the Indian standard for LVL. 

Veneer Peeling from Melia dubia log

Particle Board

Laminated Veneer Lumber

Since this �mber is an�-termite by nature, 
preserva�ve treatment of veneers prior to the 
manufacture of LVL is not necessary which is an added 
advantage.

Flush Door and Block Boards – Sawn pieces of Melia 
dubia can be converted in to ba�ens which can be 
used as core for flush door and block boards.

Medium density fiberboards (MDF) – Melia dubia is 
also suitable for producing MDF which conforms to IS 
– 12406, the Indian standard for MDF.

With such a variety of panel products that can be 
developed from Melia dubia, this species can be 
regarded as the best alterna�ve planta�on �mber 
which could help in discouraging �mber import and 
mi�gate the scenario of �mber shortage for wood 
based panel industries.

M D F

Flush Door and Block Boards 

iwst.icfre.gov.in



Wood is good        Vol 1. Issue 1. April-June 2020                                                                                    21

In today's scenario, energy efficiency, func�onal 

performance and sustainability are the top three 

considera�ons for choosing high performance 

windows/doors apart from basic needs of longevity, 

reliability and quality.  When we talk about high 

performance windows and doors we mainly focus on 

energy efficiency, performance, sustainability and 

enhancing the health and well-being of the occupants.

Back to the future with wood

From an era of industrializa�on where the use of steel 
was prominent, to the rise of aluminium over wood 
and the shi� back again to wood; the industry has 
undergone a gamut of changes.  It has been 
accompanied by the advancements in technology of 

windows and doors with modern contemporary �mes 
to outstanding designs. Overall, wood has remained 
to be very popular material, in the 1950 and 1960s. 

Wood was closely followed by aluminium but lost 
touch as we demanded a lifestyle change that 
required performance and func�onality. But in 
today's age and �me, with climate controlled homes, 
urban lifestyles that demand a prac�cal and an 
aesthe�c appeal that led to introducing wood back to 
the 21st century - but not as we know it… 'Modified 
Timber', in which a cu�ng edge technology, enabled it 
resist rot, retain strength and improve performance 
helped it stay strong for decades. It is incredible how 
this well 'acetylated wood' scores completely, to 
commonly use building materials. This high 
technology enabled wood has already being applied in 
commercial, residen�al projects and other high-end 
proper�es.

Why is modified wood necessary in India?

Unmodified wood contains 'free hydroxyl groups' that 
absorb and release water as weather condi�ons 
change. This makes standard wood suscep�ble to 
expansion and contrac�on, par�cularly when used 
outdoors for applica�ons such as cladding, window 
and door frames. The expansion and contrac�on of 
wood o�en leads to spli�ng and ro�ng, impac�ng on 
the service life of wood. Moreover, wood from well 
managed sources is a natural, renewable solu�on for 
global environmental problems such as climate 
change, ecosystem destruc�on and landscape 
deteriora�on caused by increasing consump�on. 
Besides forming a natural ecological habitat, forests 
act as an important carbon sink by filtering CO₂ out of 
the air and absorbing this in the biomass of the tree 
and the soil. These act as addi�onal carbon stores 
while providing the forest the opportunity to 
regenerate and produce new biomass (ac�ng as new 
carbon sink).

Ri�kaaWood �mber is modified to its core and 
acetyla�on improves the wood's durability, stability 
and coa�ngs service life. It is therefore ideal for 
exterior applica�ons such as windows, doors, decking 

Modified wood in India
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and even structural projects especially when 
specialists are looking for an environmentally-friendly 
alterna�ve to scarce hardwoods. The product is 100% 
biodegradable and fully recyclable, mee�ng an 
increasingly important sustainability agenda for many.

Modified Wood – Acetyla�on and how does It work?

Acetyla�on of wood has been studied by scien�sts 
around the world since 1920s for more than 90 years. 
The process alters the cell structure of wood, 
improving its technical proper�es and making it much 
stronger and more durable. Acetyla�on is an 
“environmentally friendly” wood modifica�on 
technique which results in one of the most durable, 
low maintenance and eco-friendly �mber products 
available, that can withstand the extreme weather. 

This method of improving wood has been available to 
deliver such superior performance that it has been 
used as the “gold standard” against which the other 
�mber treatments are measured due to its superior 
and long las�ng performance.

The Process

The acetyla�on process changes the balance of 
naturally occurring chemicals in wood and abundance 
of chemical groups in the wood called as free 
hydroxyls that absorb and release water which make 
the wood shrink or swell. Acetyla�on transforms the 
free hydroxyls into larger stable acetyls which reduces 
the ability of the wood's cell walls to absorb water. As 
a result, water is largely precluded from the cell wall 
which makes the wood durable, weather resistant and 
stable with many other benefits.

The improved modified proper�es result from the fact 
that Ri�kaaWood �mber holds negligible or no 
moisture.  The acetyla�on process thereby 
significantly improves the durability, enhances 
dimensional stability making it a Class 1 Durable, 
100% non-toxic �mber that doesn't shrink or swell 
thereby making it more cost effec�ve than other 
hardwoods and so�woods in the long term.

Ri�kaaWood has pioneered the 'acetylated �mber 
technology' in India, with industry leading 50 year 
warranty offered on its �mber with excep�onal 
performance by giving peace of mind to homeowners 
and des igners  and de l iver ing  outstanding 
performance.

The Spirit of Sustainability 

Manufacturing processes associated with wood 
products require less fossil fuels and are responsible 
for far less green-house emissions than the 
manufacture of materials such as plas�cs, metals and 
cement. Moreover, non-renewable sources of energy 
such as plas�c and steel come with carbon intensive 
footprints. Ri�kaaWood �mber on the other hand is 
sourced from legally, scien�fically managed 
sustainable planta�ons that are FSC cer�fied. It also 
provides compiling environmental advantages apart 
from the performance benefits. The wood is classified 
as Class I durability in comparison to the other wood 
species like Teak, Ipe. 

Ri�kaaWood has therefore chosen to partner with 
Accsys Technologies – suppliers of sustainably 
sourced modified �mber specially treated to warranty 
a life of 50 years even when used outdoors! Thus, we 
are helping conserve earth's �mber resources whilst 
maintaining a low carbon footprint. Our products are 
engineered to last a life�me in Indian outdoor 
condi�ons. With a product warranty of 5 years and a 
�mber warranty of 50 years, a Ri�kaaWood product 
need to be bought only once in a life�me. Such a long 
life equals lower use of natural resources such as raw 
mater i a l s  and  energy fo r  p rocess ing  and 
transporta�on.  

While design and architecture will keep evolving over 
�me; we believe sustainable designs is the need of the 
hour more than ever, with designers and architects 
revisi�ng tradi�onal materials like wood by stepping 
back into �me with a climate responsive architecture. 

iwst.icfre.gov.in
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Manufacturing and produc�on have long been the 
major driving forces for shaping economic growth, 
development and prosperity of countries worldwide.  
These ac�vi�es provide the crux for innova�on, 
compe��veness, produc�vity, economic spend and 
mainly skill development.  Na�ons with sound 
manufacturing base have recorded sustained 
economic growth and some have evolved as global 
powers. Invariably this has also led to infrastructure 
development and thus helped the economies in 
addi�onal  job crea�on al levia�ng poverty. 
Burgeoning economies also support vast services 
sector complemen�ng the overall growth.

The three agents of change

Educa�onal Ins�tutes have long been the mainstay 
for impar�ng educa�on and ins�lling values in the 
future genera�on. Though some Ins�tutes are fast in 
adap�ng to the changes, most have to do the catch up 
act with the tremendous technological progress to 
strike a fine balance for providing quality educa�on, 
cu�ng edge research and poten�al  ta lent 
development.

Ins�tutes must shun away complacency and be 
abreast with the current technological trends in 
industry and market place to offer courses on par with 
career aspira�ons of the students and demanding 
talent requirements of industries.  

Industries are finding it difficult to deploy the new 
hires directly on the job as they lack the skills for the 
roles hired right from the word go. In fact, industries 
are burdened with in-house training programs to train 
the new hires. Industries must shirk away from 
complaining of not ge�ng the resources with right 
skill sets. They can play a posi�ve role working with 
Ins�tutes to develop and jointly offer skill based 
training programs. In this regard, some industries have 
shown significant interest in resources development 
programs under the ambit of corporate social 
responsibility.

Government policy making bodies must be more 
competent with right and �mely policy development 
and implementa�on.  They need to create conducive 
environment for industries and ins�tutes to work in 
tandem and facilitate the same through the large 
network of ins�tutes, bodies and corpora�ons across 
India.  Government of India ini�a�ve of Indian 
Ins�tute of Skills (IISs) for focused educa�on and skill 
based training is a clear indica�on of emphasis 
towards development of highly competent manpower 
for employability in various industry and high 
technology sectors. Ini�a�ves like make-in-India and 
policies like curbing non-essen�al imports in furniture 
will give a boost in arm to the fledgling industries and 
job market.  

Nodal agencies like Na�onal Skill Development 
Corpora�on have paved the way with proac�ve 
measures along with industry for ra�onaliza�on of 
skill development schemes and skills innova�on 
ini�a�ve. Policies must seek balance in various 
industrial sectors in terms of employability and 
compe��ve wages mainly in manufacturing 
industries that can offer large scale employment.

Framework:

In the triad of development, Ins�tutes can be the base 
to connect Government agencies that form the policy 
framework with public or private Industries for the 
technolog ica l  knowhow and support .  The 
collabora�ve space thus created can result in 
developing the human resources with the right 
combina�on of educa�on and relevant skill sets to be 
gainfully employed. The rich harvest of demographic 
dividend can thus be realized in the large interest of 
overall development of India. Established ins�tutes 
with infrastructure can partner with industries for 
facili�es development, design, offer joint training 
programs and cer�fica�ons thus spawning Centres of 
Excellence.  This associa�on has proven to be good 

Woodworking technology
Prahallada K.N.
Biesse Manufacturing Company Pvt. Ltd., No. 469, Jakkasandra Village, Sondekoppa Road,
Nelamangala-562 123, Bengaluru Rural District, Karnataka
Email: prahallada.kn@biesse.com

Relevance of skill based training in



model for trained resources development in 
established and large scale employment sectors like 
automo�ve, aerospace, construc�on, metal 
manufacturing industries etc. In woodworking sector, 
this associa�on is yet to take off in a big way though 
there are few of these in a large country like India.  

As woodworking and allied industries embrace the 
latest technologies, there is a pent up demand for well 
trained professionals in opera�ons be it in products or 
services.  Opera�onal roles are becoming mul�-

dimensional with demand for resources with the right 
mix of technical and so� skills. Stake-holders viz.: 
Ins�tutes, Government and Industry have a role in 
realizing objec�ve of well-trained resources. Training 
needs are dynamic in nature and keep on evolving 

with the technology trends. Leveraging on the 
strength of woodworking ins�tutes in terms of 
infrastructure and research capabili�es, industries 
can partner in facili�es development by equipping and 
offering expert training by establishing centre of 
excellence

Training courses too have a shelf life and can stay 
relevant if they are concurrent.  Revisi�ng the courses 
being offered and revamping the course structure will 
become the new norm. This reinforces the 
collabora�ve effort from Ins�tutes and Industries 
under the aegis of favourable policy and business 
environment from the Government. The onus will be 
on training the trainer programs in associa�on with 
industry to stay relevant with the advances in 
technology.  Focussed and relevant training programs 
which are in-line with industry requirements will gain 
momentum in the coming years. Trained resources 
with gainful employment or be�er capable of 
genera�ng employment opportuni�es, will be the 
need of the hour for overall economic development. It 
is projected that 11 million human resources will be 
required in furniture and furnishing sector by 2022 in 
India. Wooden home furniture being the largest 
segment, it is a bright prospect on the horizon for 
industry oriented training programs in woodworking.

Quo�ng from Late Prof. Clayton Christensen, three 
classes of factors affect what an organiza�on can or 
cannot do: its resources, its processes and its values.  
Resources in form of well-trained people will be the 
corner stone for 'can do' to happen again and again.
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Wood as a material has been inherent part of human 
existence since �mes immemorial, especially in India. 
Star�ng from wood to light fire, to build houses and 
ci�es, to build ships & carts and later to Art and 
Architecture, wood has seen varied applica�ons in 
Ancient India where it was used sustainably and thus 
was available for many genera�ons. However, in the 
current day, we associate wood with furniture as the 
rest of the applica�ons have found alterna�ve 
materials to work with. 

This dras�c change in materiality was brought about 
by the onset of industrial era and globaliza�on. 
However, it also seems to stem from lack of available 
resources to cater to the demands of growing 
popula�on of the country. It is a well-known fact that 
the major forest cover of India was depleted during 
the colonial era as all forests were severely exploited. 
It is thus that the independent India began its journey 
with shortage of �mber and other forest based 
resources. This gave rise to using subs�tutes for 
wood, most of which are energy intensive and 
environmentally harmful materials. 

PAST: Wood in tradi�onal Indian architecture and 
construc�on

The diversity of Indian culture and climate has 
resulted in varied indigenous construc�on styles & 
techniques with wood across India that are now being 
lost. As the wood availability started reducing and 
laws were placed against tree-cu�ng, it became less 
popular material, almost ex�nct now. However, there 
exist numerous examples across India which depict 
the importance that wood had in the indigenous 
construc�on prac�ces. One of the first recorded 
ci�es, the mighty Pataliputra was built in wood and 
was surrounded by �mber palisades for protec�on. 
The many forts of the country boast of large wooden 
doors which required elephants and complex 
contrap�ons to break into. 

In the south of India, the states of Kerala and Tamil 
Nadu are famous for Palaces and temples built 
completely with wood, of which Padmanabhapuram 
palace is the largest wooden palace of Asia. The 
Che�nad house with elaborate �mber pillars serve as 
the backdrop for many a folklore or movies. The 
Master Carpenter Perumtachan, who is almost a 
legend now was known to make miraculously complex 
wooden structures only to pass on this technical 
knowledge to the next carpenter worthy of the �tle 
Perumtachan. The tribes of Nilgiri hills are known for 
their wooden toda huts.

As we go to the west of India, we see centuries old 
wooden ship building yards such as Mandvi in Gujarat, 
one of the few of its kind ac�ve �ll date. Whether in 
the Pols of Ahmedabad. Bohrwadas of Sidhpur or 
Wadas of Pune, we can see Chowks and Mohallas 
with houses built out of Timber frames adorned with 
beau�ful jharokas, pillars, doors and windows all in 
wood, some�mes ornamented with delicate carvings. 

Journey of wood
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Toda hut in Nilgiri Hills
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Further north, the cold mountains of Himachal and 
Ladakhi region with their deodar forests (tree of God) 
display a unique earthquake resistant construc�on 
prac�ce called the 'Kath-kuni' form of architecture 
which uses wood and stone in making buildings. The 
intricately carved �mber temples of Kulu valley and 
Mandi along with the Kashmiri walnut wood carving 
of handicra�s and doors is now a dying art. 

Towards the northeast of India, one can see extensive 
usage of �mber mixed with bamboo in the 
construc�on techniques of the tribal people s�ll in 
use today. The wonderful Trukpa woodwork of 
Arunachal Pradesh, Morungs of each tribe and 
wooden founda�ons of the �mber houses in hills of 
northeast states boasts their mastery over �mber. The 
mul�story havelis of central India mainly use �mber 
structural framework with wooden trusses, mostly in 
teak and can be seen in vernacular architecture of the 
region in places such as Gondia. Wooden wa�le and 
daube wall construc�on along with usage of bamboo 
was common among the tribes of central India such as 

the Baiga. One can see innumerous applica�ons, 
usages and techniques of woodwork as one explores 
further into Art, Sculpture and carpentry of India, 
where wood has been the most widely used material, 
rivaling only Stone. Sadly, in the wake of urbaniza�on 
this rich tapestry of wood applica�on across India 
now lies homogenized as concrete jungles of ci�es 
and towns. The variety of tradi�onal prac�ces of art, 
architecture and sculpture being replaced by almost 
iden�cal concrete buildings and more recently, glass 
boxes that lack any character and belie the rich 
knowledge our country possesses in field of art and 
architecture.  The diverse techniques of wood 
selec�on, seasoning, joinery, carving and other 
techniques we possessed now lie lost to the world and 
the knowledge that is commonly available now is 
based solely on western scien�fic worldview. 

PRESENT : Subs�tutes for wood in architecture and 
construc�on

1. Structure : Concrete, Steel and aluminum alloys are 
a major replacement for wood in modern era. The shi� 
from Load bearing construc�on to framed structure 
construc�on has made RCC a default construc�on 
material for any building across any climate. The 
wooden pillars and beams are replaced with 
steel/aluminum alloys or RCC and have developed 
their own aesthe�cs into modern language of 
architecture. 

2. Façade : The influence of Western movements of 
architecture such as Brutalism, Minimalism and other 
–isms s�ll rule the Architect's design processes today. 
More importantly the interna�onal style (of using 
structural glazing on all facades) is rampant. Thus, 
instead of well detailed carved wooden walls or brick 
walls, jaalis and jharokas, that respond to the climate, 
we now see plain walls of concrete or concrete blocks 
or the vast stretches of glass walls that turn our 
buildings into huge energy guzzlers. 

3. Faux wood & truth of materials: No ma�er how 
popular concrete is, it is clear that people prefer the 
touch and feel of wood as we have an innate biophilic 
nature that makes us want to be surrounded with 
natural materials such as wooden finishes. Sadly, due 
to the lopsided economy and market of wood in India, 
we see faux wood gaining a lot of momentum. There 
are numerous laminates and panels and boards 
available in such exact imita�on of wood finishes that 
it is almost impossible to detect the truth of the 
material only by visual cues. These wood finish panels 
and laminates are economical and hence are 
extremely popular in the market currently to be used 
for external facades, interior walls, flooring, gates, 
false ceilings and so on. 

Wooden ship building yard in Mandvi

Wood in Ahmedabad pol house Bohra House of Sidhpur

Kathkuni Technique A house built in Kathkuni style
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4. Roofing : Tradi�onally, it was common to use 
wooden trusses for sloped roofs as well as wooden 
planks as a base over structural frame to install any 
other exterior roofing material. In the modern era 
however, these are replaced with flat RCC slabs 
irrespec�ve of the necessity of sloped roofs. Where 
sloped roofs are s�ll in use, they were un�l recently 
made with Asbestos or Galvanized Iron (GI sheets) and 
other metal sheets supported over steel structure. 
More recently we see even these materials replaced 
with Galvalume and polycarbonate.

5. Fenestra�on : This applica�on of wood to makes 
doors and windows s�ll seems to be popular but 
slightly more expensive than alterna�ves due to lack 
of availability of wood. It is a ma�er of quality and 
wealth to be able to s�ll use teak wood doors and 
windows in a home. Even if all other doors find a 
replacement, a Hindu house will s�ll have an 
intricately carved teak wood door for the Puja Room. 
The other doors and windows tend be made from 
UPVC in case of residen�al buildings and aluminum in 
case of commercial and large scale buildings and iron 
fabricated for industrial usage. The industry of UPVC 
and aluminum joinery has become an efficient mass 
manufacturer making it easy to install windows and 
doors which only increases their popularity.

FUTURE :  Revival  of wood appl ica�on in 
architecture and construc�on

All the above men�oned materials that have replaced 
wood in architecture and construc�on are highly 
energy intensive and have huge greenhouse gas 
emissions through the life cycle of the material. The 
life cycle costs as well as mi�ga�ng costs of 
unsustainable materials currently used in the 
construc�on industry are very high. As the demand 
for construc�on is ever increasing due to growing 
popula�on as well as urbaniza�on, the carbon 
footprint and GHG emissions are also constantly on 
the rise. Carbon emissions of construc�on industry in 

India accounts to 30% of total CO₂ emission stemming 
from na�onal economic ac�vi�es. This depicts the 
nega�ve impact we have on the environment which 
leads to climate change. There is dire need to move 
towards using materials with low carbon footprint for 
our requirements. The search for alterna�ve 
construc�on materials is the talk of all sustainability 
forums across the globe. Wood is a material that is 
solu�on to many of these problems as it is sustainable, 
helps in carbon sequestra�on & reduced emissions by 
ac�ng as a carbon store, has high strength to weight 
ra�o, enables Rapid construc�on and creates 
produc�ve occupant environments as a biophilic 
material. 

Rethink construc�on with wood subs�tutes: Types 
of modern wood construc�on methods

Wood in architecture & construc�on can be broadly 
categorized as Lumber Construc�on, Mass Timber 
Construc�on and Other Engineered Wood Products. 
The following table shows how these wood 
subs�tutes can replace elements of construc�on in 
comparison to past present. 

a)  Lumber construc�on: This is where lumber or sawn 
�mber or logs are used both for structural and non-
structural purposes but is limited only to low rise to 
mid-rise construc�ons The various construc�on 
types using lumber are as follows:
 
i) Post and beam construc�on: Some�mes also 
known as Timber Skelet construc�on, this method 
uses sawn �mber elements to take load in form of 
pillars and beams so as to allow for freer configura�on 
of walls and facades. The walls and facades in this 
method can be executed in T&G (tongue & groove) 
method which can allow for ease of assembly and 
disassembly or wall sheathing or be made of glass 
facades/structural glazing. 

Element Past Present
Future:

Wood is Good, Use more Grow more 

Wood replaced by Wood subs�tutes: Mass Timber & Lumber

Columns Wood logs RCC or Steel CLT, GLT, LVL, PSL, Post & Beam method

Beams, Trusses Sawn wood RCC or Steel GLT, LVL, LSL, PSL, Post & Beam method

Walls, Facades Wood Panels

Brick, Glass, CC
blocks, Composite

panels

CLT, NLT, OSB, HDF,
T&G method in lumber,

Light frame method, PSL (interiors)

Floors & Roof Wood Panels RCC, Metal sheets CLT, NLT, DLT, TCC, MPP

Fenestra�on Wood Panels
UPVC, Aluminium,

Glass
Lumber (with Glass)



ii) Timber frame structure/wood frame structure 
also known as light frame construc�on or stud-wall 
method is where the lightweight frames of wood with 
cross pieces or studs are sandwiched between 
gypsum or plasterboard panels or any other variety of 
panels) with insula�on in the frame to compose wall 
elements in combina�on with structural frame made 
in wooden joists.  Walls can be either load bearing or 
s�ffening as per design. 

iii)Wood over podium method: This is a composite 
technique where steel or concrete podium or pla�orm 
is constructed un�l ground or first floor and upper 
floors are made in wood frame construc�on.  The 
podium acts as a fire separator, Insect or pes�cide 
controller as well as load bearing structure. 

b) Mass �mber construc�on: Also known as Solid 
Timber Construc�on (STC) or massive �mber 
construc�on, this method uses large sec�on sizes by 
joining of solid wood together and processed to 
achieve larger sizes, spans and structural capaci�es. 
As mass �mber has higher dimensional stability than 
tradi�onal �mber frame systems, it has applica�ons in 
high rise construc�on. It uses highly accurate offsite 
prefabricated machined sec�ons/ components of 
high quality engineered wood products ready to be 
installed on-site in dry construc�on process. The 
engineered wood panels are generally fixed together 
with glue/adhesives and with variety of steel 
connectors. The exposed surfaces of the structure 
itself acts as a finish thus reducing costs of finishing 
the interiors but offering extremely aesthe�c 
surfaces. This is the most promising Wood Technology 
that has poten�al for Indian market as Mass Timber 
structural �mber elements can replace tradi�onal 
RCC construc�on and can highly increase the 
efficiency, reduce construc�on �mes and be even be 
used for high rise applica�ons. Following are the 
engineered products which are used in mass �mber 
construc�on.

i) CLT or X-lam: Cross Laminated Timber is where 
�mber boards are crisscrossed in layers perpendicular 
to each other and pressure-glued to bind them into a 
product as strong as steel. CLT finds applica�on as 
load transferring member such as floors, roof slabs, 
walls, shear walls & diaphragms, cores as well as 
sha�s.  

ii) GLT: Glue Laminated Timber is where wooden 
boards glued together sta�s�cally average knots and 
natural defects of wood and create high load bearing 
capabili�es. GLT finds applica�on in form of beams, 
columns, trusses, roof purlins, can�levers, cross 
bracings and arches of a structure as it can be 
cambered, curved and tapered as required offering 
flexibility of spans and shapes.  

iii) NLT: Nail Laminated Timber uses tradi�onal 
construc�on method of fastening individual 
dimensional lumber, stacked on edge, into a single 
structural element using nails to offer durability & 
strength. It finds applica�on as floors and walls.

iv) DLT: Dowel Laminated Timber is all wood 
composi�on as the so�wood lumber panels are 
stacked and fric�on-fit together using hardwood 
wood dowels without any adhesives or nails. DLT is 
best suited for horizontal spans such as flooring or 
roofing applica�ons due to its one-dimensionality.

c) Other engineered wood products & wood 
composites: 

Advancement in technology has led to crea�on of 
innova�ve engineered wood products which have 
easier applica�on in architecture and construc�on 
compared to hardwood/solid wood or sawn 
�mber/lumber. 

i) Structural composite lumber LVL: Laminated 
Veneer Lumber is simply put, glued plywood veneers 
stacked in parallel, essen�ally a thicker, single-
direc�on plywood. It is made up of dried so�wood 
veneers, bonded together with adhesives so that the 
grain of all veneers is parallel to the long direc�on. 
Similar to glulam applica�ons, LVL, due to its very high 
strength-to-weight ra�o, can be used for columns, 
beams, truss chords, I Joist flanges, lintels 

ii) Structural composite lumber PSL or Parallam: 
Parallel Strand Lumber is manufactured using flaked 
wood by clipping veneers into long strands laid in 
parallel to longitudinal axis of the member and 
bonded together with an adhesive to form the 
finished structural sec�on. PSL is commonly used for 
long-span beams, heavily loaded columns, and beam 
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OSB board

Parallam

and header applica�ons where high bending strength 
is needed. It is used as beams and columns in post-
and-beam construc�on, and for beams, headers and 
lintels in light framing. PSL is also suited to interior 
applica�ons as it is visually a�rac�ve. 

iii) Structural Composite Lumber LSL: Laminated 
Strand Lumber is created by aligning thin chips or 
strands of wood and then gluing them under pressure. 
The wood grain of the flaked wood strands is oriented 
parallel to the length of the member. The semi random 
strand or fiber orienta�on is what provides it In-plane 
stability. LSL is used to create large structural 
components out of single piece, minimizing 
connec�ons thus finding applica�ons in long span 
beams. Plywood sheathing can be used to create in-
plane s�ffness to cater to lateral loads. 

iv) TCC: Timber Concrete Composite, also known as 
hybrid mass �mber panel, consists of a concrete layer 
poured either on-site or precast over a mass �mber 
panel. The compression strength of concrete with 
tension strength of wood creates high flexural 
stability that achieves high span to depth ra�os. 
Concrete is fixed to the �mber panel in various ways 
such as glued in perforated steel plates or angles 
screws. The concrete can also be used to run MEP 
u�li�es. This method finds greater applica�on in high 
rise structures and caters to wind & seismic loads 

Laminated Strand Lumber, Laminated Veneered 
Lumber, Timber Concrete Composite 
(via Structuremag)

v) OSB: Oriented Strand Board is a cheaper 
alterna�ve to plywood. It is created from strands and 
fibers by compressing layers of wood strands (flakes) 
in specific orienta�on with hot wax and adhesive in a 
way to achieve dimensional stability. This offers 
resistance to delamina�on and warping and hence 

these large boards can be used for wall sheathing or 
building envelope in dry service condi�ons.

vi) Structural Composite Lumber MPP: Mass 
plywood Panels is a veneered based engineered wood 
product that is an alterna�ve to CLT. Engineered pre-
made veneers or lamellae are overlapped in 
alterna�ng long and cross-grain veneer layup, glued 
and pressed together. These can be used to create 
large format wood pla�orms, beams and columns. 

vii) HDF: High Density Fiber Board is an engineered 
wood product similar to OSB. It is made by densely 
packing wood pulp together and glued with an 
adhesive. HDF can be made very flexible and hence 
find applica�ons in curved walls. 

The framing methods used in mass �mber 
construc�on can be varied such as 'Post & Beam', 
'Two-way panel deck', 'Hybrid light frame & mass 
�mber' and 'Honeycomb' styles.  Generally, it is either 
using CLT, GLT & other products as structural load 
bearing walls/panels for low rise construc�ons or with 
Hybrid construc�on preferred for high rise structures 
where RCC ver�cal cores and shear walls are 
surrounded with mass �mber elements. Mass Timber 
thus offers possibility of beamless floors with solid 
panels bearing directly on columns. 

Many other composite materials and technologies are 
being explored every day such as FFTT (strong 
column-weak beam method) in high rise structures, 
glass wood composite for windows and facades in 
place of double Glazed units or DGUs or Laminate 
casse�e floor components. Thus, Mass Timber has a 
plethora of material op�ons available to integrate into 



construc�on sector as per requirements and becomes 
a very efficient and sustainable wood subs�tute to 
other energy intensive materials currently in use. 

Crea�ng Mass Timber industry of India in future is one 
approach of bringing wood applica�on into 
commercial light and making it mainstream material. 
To this end, suitable forests need to be created from 
present day to develop sufficient wood resource to 
cater to prospec�ve mass Timber Construc�on.  This 
technology can help execute buildings in modern 
architectural styles with mul�story systems and large 
spans/loads with more efficient usage of wood. 
Therefore, developing Mass �mber industry in India 
by se�ng up the necessary resource supply, supply 
chain, demand, infrastructure, processing and 
distribu�on can be the direc�on to work towards. 

THE WAY FORWARD: Make wood a sustainable 
alterna�ve in India

Usage of timber as an alterna�ve sustainable resource 
is a prospect that needs to be explored in India leading 
to the ques�on of sustainable resource availability of 
�mber within the country. We cannot use the exis�ng 
forests of our country to obtain �mber as they are of 
high conserva�on and biodiversity value. Therefore, it 
is important to resolve the issue of lack of forests 
ready to produce �mber as product. 

Crea�on of forests for sustainable sourcing of �mber

As expressed by the IPCC (2007), “In the long term, a 
sustainable forest management strategy aimed at 
maintaining or increasing forest carbon stocks, while 
producing an annual sustained yield of �mber, fiber, or 
energy from the forest, will generate the largest 
sustained mi�ga�on benefit”.

One of the ways to do this is to develop new forests in 
available lands and implemen�ng sustainable forest 
management methods and crea�ng suitable forestry 
prac�ces to take care of them. Following western or 
colonial prac�ce of commercial forestry fails to 
consider the life of forest when it talks about �mber. 
The colonial rulers and the western world saw forests, 
trees and wood as only a resource for man but not as 
an ecosystem which func�ons like a conscious en�ty. 
Thus there is a need now to develop forests in our 
country that respond to local climate, soils and 
ecology as well as to human requirements. The 
indigenous knowledge about the forests will be a 
great resource in this regard. Involving community as a 
stakeholder of the forest giving them a sense of 
ownership will help protect a young forest un�l the 

trees mature or un�l stable ecological cycle is 
established. 

As this is a �me consuming process, we may 
simultaneously begin the revival and conserva�on of 
indigenous forestry prac�ces as well as knowledge 
systems regarding wood working. This will keep the 
community engaged with the development of the 
forests as stakeholders as well as bring the exis�ng 
horde of knowledge and tradi�onal construc�on 
prac�ces into larger domain to be put to use. We must 
also create the required infrastructure such as Wood 
processing units, mass �mber manufacturing industry 
as well as bring in mass �mber technologies and 
facili�es to India. Thus, when the trees are ready for 
felling, the resource of the forest will be used 
responsibly such that the resource genera�on is set 
into a pace with the supply chain balancing the 
demand. Sustainable wood construc�on can thus 
replace RCC and other energy intensive construc�on 
prac�ces of India.
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Wood is one of the oldest building materials known to 
mankind. However, the dwindling supply of naturally 
grown large girth durable �mbers from forests and 
availability of various alternate construc�on materials 
has led to reduced usage of wood construc�on sector. 
In last three decades, wood has been systema�cally 
replaced by steel, aluminum, plas�c etc. in various 
components of building construc�on. Of late, with the 
growing environmental concerns on using energy 
intensive materials and climate change threats, the 
construc�on sector is looking for environmental 
friendly materials and wood is the preferred choice. It 
is es�mated that building construc�on contributes to 
about 40% of the total CO₂ emission worldwide.  
Wood is considered to be one of the most 
environmental friendly materials sequestering carbon 
during its produc�on and locking it for a long dura�on 
when used for products with long life.  For structural 
applica�ons wood is converted into �mber by sawing 
it into thick slabs and planks. Timber is also less carbon 
intensive to manufacture, transport and erect than 
steel and concrete structures. Therefore, increasing 
the use of �mber in our buildings is expected to 
reduce the carbon impact of construc�on. There is an 
increasing trend in using more wood in building 
construc�on and the concept of completely wooden 
buildings has been put in prac�ce.  The limited supply 
of wood from forests has mandated to grow wood 
outside forest areas and large scale planta�ons of fast 
grown species have been raised to meet the demand 
for wood and paper based industries. All over the 
world, planta�on forests have become the major 
supplier of wood. However, the proper�es of fast 
grown �mbers are no match to the slow-grown and 
long rota�on �mber and therefore the use of such 
�mbers  for structura l  and semi-structura l 
applica�ons have received a set-back. However, with 
advancements in science and engineering, wood 
material from short rota�on and fast grown planta�on 
species can be converted to new class of engineering 
materials suitable for structural applica�ons which 
has transformed the wood usage in building 
construc�on. Timber based construc�on are now 
characterized by a mul�layered combina�on of 

different engineered wood which work together as a 
system to provide op�mum stability, thermal, 
acous�c and moisture insula�on and  fire safety.

Engineered Wood

Extensive research and documented experience have 
led to several strategies which enable the u�liza�on 
of fast growing and low quality wood for high end 
products including structural elements. The 
technologies for manufacturing plywood, par�cle 
wood, fiber boards, etc. have already gained 
commercial success in semi-structural and non-load 
bearing applica�ons like furniture, kitchen cabinets, 
par��oning, etc.  Over a period of �me, a number of 
engineered wood products like Laminated Veneer 
Lumber (LVL), Glue-Laminated Timber (Glulam), 
Cross-Laminated Timber (CLT)  have been developed 
for increasing use of wood in building sector where 
structural requirements are essen�al. These 
engineered products offer enhanced dimensional 
stability, strength and design versa�lity for project 
detailing. These engineered wood composites have 
provided the opportunity to u�lize even small girth 
logs from short rota�on �mbers in terms of high value 
structural materials and development of these 
engineered composites have made it feasible to 
construct tall buildings using completely wooden 
elements. 

In recent past, bamboo has also been �pped to be an 
alternate material suitable for conver�ng into 
composites having proper�es required for structural 
applica�ons. A brief descrip�on of engineered 
composites having structural suitability for �mber 
building construc�on is as follows:   

Cross Laminated Timber (CLT)  

CLT is a mul�-layer engineered panel wood product, 
manufactured from at least three layers of boards by 
gluing their surfaces together with an adhesive under 
pressure. The grain direc�on of consecu�ve layers is 
orientated orthogonally similar to plywood. This 
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Glue laminated Timber suitable for load bearing 
components mainly columns and beams for the timber building

Cross Laminated Timber 

Glue Laminated Lumber (Glulam)

Glue-laminated �mber or glulam are also mul�-layer 
composite wherein the grain direc�ons of all layers 
are aligned parallel to each other unlike CLT. For 
manufacturing of glulam, individual board is selected 
and posi�oned according to defects and grain 
structure to maximize structural integrity. Glulam are 
characterized with high strength and s�ffness along 
the length. Therefore, these panels are used for load 
bearing components of structure like beams and 
columns. The manufacturing process of glulam is very 
similar to CLT but they are manufactured in thick 
rectangular cross sec�on and can be produced in 
curved shape also for arches. These products provide 
the strength and versa�lity of large wooden structure 
without relying on the old growth, solid-sawn 
�mbers.

Bamboo Lumber

Bamboo plays a pre-dominant socio-economic role in 
our country but it has come in focus very recently 
although it has many economic valuable quali�es. 
People used this resource in every step of their life 
that ranges from agricultural tools to food and shelter 
to lively hood. Bamboos are remarkably fast growing 
plants that thrive in a range of different climates. 
Solu�ons in this natural product come in different 
styles complimen�ng interior design choices from 
tradi�onal to contemporary for totally unique look 
Products made from bamboos have provided a 
revolu�on in the world of interior design bringing a 
tropical atmosphere to any room.

The newly processed bamboo boards have the 
competence to match any other commercial grade ply 
and par�cle boards and several products like bamboo 
mat-boards, bamboo ply, bamboo strand lumber etc. 
have gained commercial interests.  The proper�es of 
the bamboo boards can be used to the fullest for 
structural purposes by crea�ng bamboo lumber and 
bamboo strand lumber. There are several species of 
bamboos which possess very high modulus of 
elas�city and strength (even be�er than wood) and 
therefore can poten�ally be transformed into 
structural components. Bamboo lumber is made by 

specific orienta�on renders the board excellent 
strength, rigidity and stability. The degree of 
anisotropy in proper�es and the influence of natural 
varia�ons are reduced insignificantly in CLT as 
compared to solid �mber. CLT provides opportunity 
to u�lize low grade kiln dried lumber to produce 
stronger structural material.  CLT is always composed 
of an uneven number of layers (in general three, five, 
seven or even more) like plywood and it can be made 
in large dimensions. Product dimensions allow its 
applica�on as large-sized wall and floor elements as 
well as for other large sized load-bearing structural 
components. 

Produc�on of CLT comprises kiln drying to desired 
moisture content, grading of kiln dried samples based 
on s�ffness/strength, finger join�ng of board 
segments to endless lamellas, adhesive bonding of 
lamellas to single-layer panels (op�onal), assembling 
and adhesive bonding of lamellas or single-layer 
panels to CLT. In order to get long boards, individual 
boards are finger jointed using a structural adhesive. 
In general cold se�ng adhesives like Melamine-Urea- 
Formaldehyde and Polyurethane (PUR) based 
adhesives are used for such panels.  Between the two, 
PUR is the preferred adhesive. In addi�on, there are 
other variants of CLT like nail laminated panels where 
panels are joined using nails, dowel joined panels 
which reduces adhesive consump�on. At present, 
CLTs are produced mostly from so�woods such as 
Norway spruce, White fir, Scots pine and to some 
extent from European larch, Douglas fir and Swiss 
stone pine. CLT can be produced in thicknesses from 
50 mm up to 500 mm and these panels can be used as 
load-bearing plates and shear walls, in contrast to 
other wood-based engineered composite panel 
products. As a building system, CLT allows long spans 
without intermediate supports. CLT also has 
advantages regarding its fire performance because of 
the predictable burning proper�es of large-sec�on 
wood structural elements. Unlike a wood frame 
system, CLT construc�ons create limited concealed 
spaces, which also reduce fire spread.
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conver�ng bamboo into strips and then joining the 
strips with the help of a suitable species under 
pressure. Whereas, crushed bamboo umber or 
bamboo strand lumber use crushed bamboo and 
conver�ng them into boards using adhesives. The 
suitability of these products for structural purpose 
depends on the proper�es of the bamboo used and 
the type of adhesives. Several components like wall 
panelling, door/window frames, stair case railings, etc. 
can be made using these products. 

Current Trends

Development of these engineered wood products has 
allowed the construc�on of completely wooden 
building structures which are energy efficient, lower 
carbon emission and based on renewable resources. 
Timber buildings are thought to have the poten�al, 
architecturally, to create a more pleasing, relaxed, 
sociable and crea�ve living experience. In the 
Western World, several tall wooden structures have 
come-up in last decades and the interest is 
con�nuously growing for such building through-out 
the world. In 2019, the tallest �mber-frame structure 
in the world “The Mjøstårnet building” was 
constructed in Norway. The building is 85.4 m tall with 
18 storey having a hotel, restaurants, offices, and 
apartments making it third tallest building the 
country. This building was constructed using locally 
available renewable resources and has used mostly 
CLT and glulam as the structural components. Prior to 
that,  number of tall wooden towers have been 
constructed demonstra�ng the advantages in terms 
of speed of construc�on, carbon footprints, energy 
efficiencies, etc. and currently number of towers are 
under construc�on in many countries mostly in 
Europe, North America and Canada.  

“Treet” in Norway is another 52.8 m tall residen�al 
building with 14 storey constructed using engineered 

�mber in 2015. The building was constructed using 
550 cum glulam and 385 cum CLT. Carbon12 is the 
tallest �mber based 8-storey building in Portland, 
Oregon state of the USA.  T3 Minneapolis Office 
Building completed in 2016 is the seven storey 
commercial building completed in about 10 months 
and consumed about 3600 cum of wood in form of 
180000 sq � of engineered wood panels .  
Vancouver's 18-storey Brock-Commons tower, built 
with a wood-concrete hybrid structure that includes 
prefabricated glulam columns and CLT floor slabs, is a 
tes�mony to the enormous possibili�es of wood in 
mul�-storey construc�on. Once the world's tallest 
�mber building, it was built cheaper, faster and with 
less environmental impact than a comparable steel 
and concrete structure would have been – offse�ng 
an es�mated 2,432 metric tonnes of carbon. HoHo 
Vienna is another 84 m high, 24 story wooden 
skyscraper under construc�on in Austria.  There are 
some 21 �mber buildings over 50 meters (164 feet) 
tall which are near comple�on in Europe.

Grow More Wood- Use More Wood 

Major reasons for shi� towards tall �mber building in 
Europe and North America is growing awareness for 
environmental impacts of conven�onal building 
materials like concrete and steel,  availability and 
renewability of wood material, environmental 
benefits of wood in terms of climate change 
mi�ga�on. In addi�on, waste generated during the 
manufacturing of �mber and wood-based products is 
very li�le as almost all residues are used, either as a 
raw material or an energy source making it more 
economical sense in using more wood. Therefore 
several building construc�on companies in these 
regions started looking forward to use more and more 
�mber in the building elements in terms of large-scale 
structural wood systems, including heavy �mbers, 
engineered framing systems, and other modern wood 
products. 

The �mber structures are more energy efficient also 
due to excep�onally good thermal insula�on 
proper�es of wood. The thermal conduc�vity of 
structural so�wood (1.0) is much less than that of 
concrete (6.0), glass (7.0), steel (310.0), and aluminum 
(approx. 1,500). Therefore thicker wood panels 

Bamboo lumber (potentially for columns, framing and trusses)

Timber buildings using CLT & glulams
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insulate even more effec�vely. Be�er thermal 
efficiency of wood means walls made out of CLT and 
other panel products can be slimmer, releasing up to 
10% more space than other building methods. 
According to the Canadian Wood Counci l , 
maintaining indoor temperatures in a finished 
structure made with CLT requires about one-third of 
the hea�ng or cooling energy required for a steel or 
concrete structure. Wood is also resistant to heat, 
frost, corrosion and pollu�on and the only factor that 
needs to be controlled is moisture. Easy processing, 
low energy requirements in its manipula�on, 
amenable for industrializa�on with technological 
interven�ons have made it a preferred material for 
buildings. Addi�onally, produc�on of wood is the 
most ecologically beneficial processes relentlessly 
soaking up CO₂ from the atmosphere, conver�ng it 
into wood and releasing oxygen. It is es�mated that 
0.9 tonne of CO₂ is trapped in every tonne of wood.  
The increased use of short -rota�on and fast grown 
�mbers for high value products will ul�mately 
encourage tree growers and farmers to plant more 
trees and produce more wood. The overall process of 
growing more trees and in-turn using more wood can 
turn out  to  be win-win s i tua�on on both 
environmental and economic front.   

The Idea

In India, the concept of tall �mber building is s�ll in the 
conceptual stage. In this direc�on, it is envisaged to 
construct a mul�-storey building with maximum 
usage of wood at the IWST Bangalore premises.  This 
project proposes construc�on of one of the tallest 
mass �mber hybrid structures project of its kind in the 
country standing at 10 to 14 storeys. It is proposed 
that the showcase building will comprise of two stage 
auditorium, museum, exhibi�on, classrooms, 
conference rooms and office space. Ins�tute's 
building will reflect the Ministry of Environment, 
Forests and climate change's commitment to 
sustainability and the vision of managing climate 
change. Timber buildings are known to be energy 
efficient, have low embodied energy, u�lize 
renewable resources, have lower carbon footprint 
and provide opportunity to u�lize fast grown 
planta�on �mbers. Timber, by its very nature, during 
its produc�on (growing trees for wood)  removes CO2 
from the atmosphere via photosynthesis and 
depending on the end-of-life disposal scenario, most 
of this captured carbon can be locked for a long 
dura�on or result in net-zero carbon emissions if 
burned for biomass energy (assuming a fossil fuel 
offset). Most of the work related to such building 
materials in the developed na�ons is confined to using 
low density coniferous species like pine, fir, etc. The 

technology of developing such mass-construc�on 
�mber from fast grown hardwood �mber species is 
s�ll evolving. The u�liza�on of hardwoods is expected 
to provide opportunity of obtaining higher bending 
s�ffness and shear resistance in CLT panels without 
increasing thickness or possibly, reducing thickness. 
This project also aims to develop standard protocols 
for making CLTs and Glulam using agro-forestry 
species like Melia dubia, Rubber wood, Poplar, 
Eucalyptus, Silver oak etc. This will provide an 
opportunity to open up new avenues of u�lizing these 
resources for high value products and helping growers 
to get more value of their material. 

Challenges

There is a push to use more and more �mber in 
building construc�on as the material is posi�vely 
associated with well-being, aesthe�c and eco-
friendliness, which are important factors in the choice 
of a certain building construc�on mode. However 
these a�ributes are not sufficient on their own to 
trigger the choice of �mber as a preferred 
construc�on material. In the Indian context, 
sustainability of the building material par�cularly 
produc�on of wood to produce mass �mber and 
availability of the facili�es to produce the mass �mber 
elements with desired proper�es are major concerns 
of material supply. 

Economic V/s Environmental Cost: 

The cost of the construc�on is a major factor in �mber 
buildings. Concrete is shown to have an advantage 
over �mber in terms of direct cost of the material, 
however the speed of construc�on which has been a 
favourable factor in �mber building may help in offset 
the  cost  of construc�on.   The  long  term 
environmental benefits of �mber building can 
outweigh the material cost. The economics of such 
material also depend on the demand and supply 
balance.  At present there are hardly any industrial 
scale produc�on units manufacturing mass �mber 
elements in the country and for any such building the 
material has to be imported keeping the material cost 
at the higher end. Addi�onally, even at global level, 
there are very few large scale manufacturing units of 
mass �mber material making it a bit costly affair. 
However with the scaled up produc�on across the 
globe, the produc�on cost is set to come down 
considerably depending on the availability of locally 
available resources. Thus there is a need to create 
entrepreneurship in the manufacturing line within 
country so that cost factor can be op�mized with the 
locally available resources par�cularly u�lizing 
agroforestry material.  Though, there are some key 
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ques�ons about the life cycle of mass �mber as 
enough data is not available to on the long term 
performance of such buildings and CO2 emission in 
manufacturing of mass �mber material, the exis�ng 
informa�on on environmental benefits of wood use in 
terms of carbon locking and reduced CO2 emission 
may be taken as the base line.  

Research and Development:  

One of the major challenges would be to develop 
capabili�es for producing mass �mber construc�on 
material like CLT and glulam using the locally available 
resources which are grown sustainably. At present, 
prepara�on of such material is in the research stages.  
Unlike most conven�onal structural materials, �mber 
is highly anisotropic and fast grown planta�on 
�mbers are known to show more anisotropicity due to 
faster growth. While �mber's specific strength and 
s�ffness in the along the grain direc�on are excellent, 
its proper�es perpendicular-to-grain are an order of 
magnitude less. This means that while large �mber 
elements may carry high axial loads, the structural 
systems in which these elements are arranged must 
be though�ully characterized, designed and detailed 
in order to transfer loads for stability and structural 
integrity of the building. The large variability in 
proper�es within and between species is also a 
limi�ng factor for u�lizing fast grown species for 
structural elements and structural designs and 
specifica�ons needs to accommodate these 
complexi�es. The prepara�on of engineered mar�al 
like CLT and glulam can tackle the issue of anisotropy 
and homogeniza�on of the proper�es can be 
achieved. The homogeniza�on is essen�al when the 
variability in raw material is large. The Ins�tute of 
Wood Science has already ini�ated research 
programme on development of CLT and bamboo 
lumber using different �mber and bamboo species. In 
CLT, the suitability of rubber wood, Melia dubia, 
Eucalyptus, Silver oak etc. is being evaluated.  The 
preliminary inves�ga�ons revealed that CLT made 
from rubber wood and melia are be�er that pinewood 
base panels which is very encouraging. Protocols for 
preparing Laminated Bamboo Lumber and Crushed 
Bamboo Lumber using Dendrocalamus brandisii, 
Bambusa vulgaris, B. bambos and Guadua angus�folia 
have been developed. These bamboo based 
composites have poten�al to be used as an alternate 
to solid wood in structural and semi-structural 
applica�ons.   

Fire Safety: 

The fire hazard is a major concern in tall �mber 
buildings during construc�on and a�er occupa�on. 
This needs to be addressed for the dura�on of the 
construc�on phase. Proper guidelines are required 
rela�ng to fire safety of �mber building  and during 
construc�on also as large amount of wood is stored 
for installa�on and is likely to be exposed to fire 
condi�ons which is a less of an issue in steel and 
concrete buildings. In absence of a proper fire 
protec�on, �mber structure can form part of the fuel 
load in a fully developed fire. It should be noted here 
that CLT itself can be a good fire barrier as the thick 
sec�on of wood in CLT provide fire resistance through 
'charring'. The charring of the face layer of CLT  act as 
an insula�ng layer preven�ng an excessive rise in 
temperature within the un-burnt core of the panel 
which keeps providing the strength to the structure 
unlike steel. However, extensive research needs to be 
carried out to work on fire resistance of �mber 
buildings and fire tes�ng capabili�es needs to be 
developed for ensuring the performance of such 
materials. 

Building Design Codes: 

A key challenge of the Tall Timber structures is the 
development of design codes specific to the material 
used for construc�on. Simply copying the familiar 
forms of codes used for conven�onal construc�on in 
steel and concrete may not be applicable to such 
buildings due to inherent differences in the material 
proper�es. Unlike steel or concrete, it is o�en the 
strength or s�ffness of connec�ons or joints govern 
the behaviour of �mber structures. For a tall building, 
the effect of even very small movements in 
connec�ons at the lower levels can lead to lateral 
displacements at the top of the building several �mes 
larger than those predicted by a simple elas�c 
deflec�on predic�on. Therefore the design of 
connec�ons of various structural elements and their 
performance analysis is very cri�cal in construc�on of 
such buildings. Also, different installa�on skills for 
�mber structural components are required than 
typical general contractors possess.  Lack of 
familiari�es about the design requirements for �mber 
structure among the local designers, architect, 
engineers and permi�ng authority could be a major 
bo�leneck in the construc�on of such structure in 
India.  Detailed informa�on on design related issues 
like seismic and wind resistance, fire safety, durability, 
dimensional stability, acous�cs, connector systems 
and assemblies need to be readily available prior to 
building. In country like India, resistance against 
termites is very cri�cal. 



Capacity Building: 

Manufacturing of mass �mber material in large 
quan��es with consistent and uniform proper�es is a 
key in �mber building. For these technically skilled 
human resources with  computer aided design skills, 
CNC fabrica�on machinery skills, digital integra�on 
from screen to job-site large capacity for �mber 
seasoning and preserva�on and sustainable supply of 
raw material are essen�ally required.  Promo�on of 
�mber buildings will necessitate development of such 
capaci�es for long-term sustenance.  The capacity 
building in terms of technology and manpower will 
encourage entrepreneurs to take an ini�a�ve in 
manufacturing of mass construc�on �mber materials. 
The Ins�tute runs a programme on advanced wood 
working with exposure to CNC machines for 
processing of wood. This need to be further expanded 
in terms of processing such mass �mber materials. 

The Proposal

This project envisages overcoming these challenges 
through con�nuous research and development, and 
building a mul�-storey �mber tower building in the 
IWST campus for demonstra�on and promo�on of 
wood for building construc�on. Considering the 
environmental benefits of using wood as a material, 
the project aligns with the objec�ves of Ministry of 
Environment, Forest & Climate Change, Government 
of India towards the mi�ga�on of climate change. 
Promo�on of mass �mber material will lead to the 
development of local skills and industrial set-ups for 
manufacturing of such materials and pre-fabrica�on 

units for building which is in-line with “Make-in-India” 
mission of the Government. Further, development of 
such construc�on material from locally available 
resource will create a high-end market for agro-
forestry species. This will help farmers in providing an 
alternate market channel for their products and 
enhancing their income. The research and 
development in this field is very much needed to 
develop the indigenous capabili�es in this area of 
development.  The project will be carried out in two 
phases. The first phase will focus on strengthening of 
research and development on material development, 
assessment of proper�es, crea�on of suitability 
indices, assessment of durability and weathering 
aspects and standardiza�on of manufacturing 
protocols. The second phase will mainly involve full 
scale construc�on of the building, its evalua�on in 
terms of its performance. Construc�on of such 
building will ul�mately help in designing the standards 
and building codes for �mber towers in the country. 

As a pre-project exercise, IWST, Bengaluru is 
proposing to construct a three storey hybrid structure 
with maximum u�liza�on of wood in terms of 
commercially available CLTs, LVLs and Glulams over 
an exis�ng building. The proposed design of pre-
project �mber building is shown below. The pre-
project phase will showcase the advantages of using 
wood in terms of ease in building construc�on, 
aesthe�c appeal and environmental benefits. 

The proposed construc�on will have RCC columns, 
beams and roofing for the first two floors. The wall 
components (outside and inside) will be CLTs. The 

The proposed mass timber construction on the existing building
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third floor will be having CLT walls and a roofing 
elements using corrugated bamboo-mat board. 
During this phase of the project, the Ins�tute is 
proposing to engage with Canadian Wood Council 
and University of Bri�sh Columbia, Vancouver.  The 
University has already gained the exper�se in 
construc�ng mass �mber buildings. This pre-project 
phase will be a learning phase allowing us to 
understand the necessary requirements for the 
proposed Timber Tower, iden�fy other partners, 
resource requirements and technical requirements. 
Based on the pre-phase experience, a detailed project 
report is to be prepared for construc�on of the �mber 
tower with the help of the iden�fied partners. The 
project is proposed to be carried out in two phases 
with set objec�ves and deliverables. 

The objec�ves of this project will be achieved in two 
phases. The first phase will include developing mass-
construc�on �mber material from locally available 

planta�on resources, evalua�on of its suitability for 
�mber tower, assessment of their design values and 
suitability for structural applica�ons, assessment of 
fire resistance, capacity building for tes�ng and 
designing wooden buildings (developing interna�onal 
partnerships and exchange visits), designing of 10 
storey wooden building at IWST campus using mass-
construc�on material. The second phase will include 
construc�on of mul�-storey �mber building, 
evalua�on of the performance of the building and 
finally development of standards and building codes 
for �mber towers.

The construc�on of IWST TIMBER TOWER will 
demonstrate that mass �mber hybrid structural 
system is sustainable, economically viable, repeatable 
and adaptable to other building types and uses for 
urban development. For the developing and 
execu�on of the project, IWST looks forward for 
partnerships with experts and industries.
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Off lately, India has been witnessing significant 
growth in real estate and infrastructure. Government 
policies facilita�ng ease of doing business and foreign 
investments for townships and res iden�al 
development projects prophet increase in demand for 
furniture and panel boards. This brings us to address 
the ques�on of availability of raw materials for panel 
industry that includes Par�cle Board, Medium 
Density Fiber Board (MDF) and other panel boards.

Agroforestry grown wood (Eucalyptus spp., Poplar 
Spp., Melia dubia, Silver Oak) and agricultural residues 
(wheat straw, rice straw, co�on stalk, bagasse etc.) 
form major raw material for the panel boards industry. 
Agricultural waste can specially help provide 
opportuni�es to rural communi�es to generate 
livelihood. This also has an added bonus of reduc�on 
in emission levels of CO₂ generated otherwise due to 
burning of agro-wastes  The major constraints in use 
of agro-waste as raw material is that is requires large 
space of storage and are prone to  quick moisture loss. 
Collec�on of agro-wastes from farmers and 
transporta�on to the manufacturing unit and the cost 
a�ached to it are also a challenging task to the 
industry. Agro-wastes have poten�al to be used in 
produc�on of panel boards given an executable 
working-system is developed and technical know 
–how is provided by ins�tutes involved in Research & 
Development. Sensi�za�on of rural and agricultural 
communi�es to venture out with panel board industry 
can be jointly worked out with District Rural 
Development Agency, Joint Forest Management 
commi�ees, Self-Help groups and Village Ins�tu�ons 
along with the aid of several ini�a�ves launched by 
the government. 

Unlike other panel boards expor�ng countries, in 
India, price of the agroforestry grown wood keep up 
with the price of the agricultural crops. This scenario 
divulges from the fact that in India, raw material for 
panel industry is grown on agricultural land and this 
land has a compe��ve use. With support of MSP from 

Raw material op�ons
A challenge to panel boards industry

Jikesh Thakkar
Execu�ve Director, Associa�on of Indian Panel Board Manufacturers 
and Indian Laminate Manufacturer's Associa�on

government on various agro-crops, panel industries 
have tough �me matching up to the cost of raw 
material so that farmers con�nue to grow agro-wood 
and ensure steady availability of raw material. Panel 
industry also competes for raw material with Paper 
industry that has been rapidly expanding and 
increasing their scale of produc�on. Approval for 
panel industries does not commensurate with the 
demand and supply of the raw materials. 

Na�onal Forest Policy, 1988, states that industries are 
to arrange their own raw material. This take of the 
government has le� the industry players with no other 
op�ons than to turn to farmers for raw materials 
directly. In 1970s, India was net exporter of wood and 
wood based products. Now it has emerged as one of 
the world's leading importer of wood. The change of 
scenario has been the result of series of government 
policies and regula�on on harves�ng and transit 
regime.   As per Na�onal Working Plan Code 2014, 
about 10 % of the forest land has to be devoted to 
produc�on forestry. About 33 % of the land under 
forest department is degraded. If agro-wood 
planta�ons are allowed on this land, it could aid to 
improved availability of raw material, let alone the 
scale of carbon sequestra�ons and revenue 
genera�on to the rural popula�on. This would help 
lessen off the burden of cost of raw material from the 
industry players. The panel board industry falls under 
the purview of MoEF&CC, however, the several   
ma�ers of interest of the industry come under the 
MoI&C. This calls for crea�on of a common pla�orm 
where the concerns of the industry can be discussed. 

The quality of raw material available is also another 
concern for the industry. It is possible to grow specific 
genotype of a species for specific end use. This will 
enhance the product quality of end product. High 
produc�ve quality plan�ng material is to be given 
preference for plan�ng. Farmers need to be provided 
with clones of high yielding varie�es of species for 
promo�ng produc�on. “Fast wood forestry” 
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experience may serve as an example here. It is 
recommended to promote clonal origin planta�on 
that produces uniform growth, more survival rate, 
high wood yield and quality wood, with less land 
inputs. Efforts have been made to pursue BIS to 
establish standards for agroforestry and planta�on 
grown wood. 

To draw up to tap on the poten�al growth of the 
furniture and panel board industry promising India, 
need of the hour is to secure raw material availability 
first. Industries need to explore op�ons for raw 
materials and aid capacity building of farmers. 
Investment in raw material explora�on must be seen 
as a part of poten�al business. Strengthening 
coordina�on among concerned Ministries of Centre 
and State Governments, Government agencies, 
NGOs, Self-help Groups, farmers and industries is 
crucial to overcoming the challenge of raw material 
availability of the Industries. This can also be done by 
evolving PPP models with farmers, Government at 
different levels, industries and other stakeholders. 
There is also utmost requirement of technological 
partnerships with various organiza�ons and 

ins�tu�ons such as FRI, IPIRTI, IWST, ICFRI and ICAR 
and others. 

Within the industry, a policy and research commi�ee 
for raw material is established for sharing and 
understanding of business viabili�es through 
systema�cally organized associa�ons. Panel industry 
is an end user of agroforestry produce. Thus, the 
industry must link itself with various programs for 
climate change mi�ga�on; carbon credits markets, 
Clean Development Mechanism programs. Industry 
players must themselves take upon the onus of 
crea�ng awareness in the rural and farming 
communi�es for their raw material requirement. 

The en�re wood industry, both solid wood and 
composite wood industry, together with R&D 
ins�tu�ons and farmers provide a road map to Central 
Government as to give a complete picture on how 
India can be self-sufficient in raw material availability 
and become a net exporter of wood based products in 
next decade. In the bus to Atmanirbhar Bharat 
envisioned by Honourable Prime Minister, raw 
material availability forms the front wheel!

SHORT TERM TRAINING COURSES @ IWST

Ins�tute of Wood Science and Technology (IWST), regularly conducts 5 days and 3 days training courses 
on the following topics: 

       · Bamboo: Tissue Culture
       · Sandalwood: Tissue Culture Techniques
       · Sandalwood: Seed Handling, Nursery and Planta�on Technology
       · Wood Seasoning and Preserva�on
       · Sandalwood: Farming and Management of its Health
       · Extrac�on and Quality Assessment of Sandalwood and other Essen�al Oils
       · Wood Modifica�on
       · Field Iden�fica�on of Important Timbers
       · Clonal Propaga�on of Melia dubia
       · Sandalwood:  Establishment and Maintenance of Healthy Nurseries and Planta�ons
       · Insect Pest Management
       · Bamboo Agarba� S�ck Making

For further details, please contact :

The Head, Extension Division
Ins�tute of Wood Science and Technology

18th Cross, Malleswaram, Bengaluru - 560 003
Phone: +91-80-22190170, 190 | Email : extension_iwst@icfre.org  | Website : h�p://iwst.icfre.gov.in 
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Logs/billets of 
Simarouba glauca Anatomical structure 

About species

Simarouba glauca DC, also known as paradise tree/oil 
tree is a mul�purpose, fast growing, evergreen versa�le 
oilseed tree. This species is a na�ve of El Salvador and was 
introduced in India in 1960s from Brazil for its edible oil 
(Aceituno or acetone oil) from its seeds under the plant 
scheme of ICAR. It is medium sized evergreen tree 
growing up to 7-15 meter in height. It has got tap root 
system and cylindrical stem. Presently, large scale 
planta�on of this species are being raised in the 
wastelands of Karnataka, Andhra Pradesh, Tamil Nadu, 
Maharashtra, Orissa, Chha�sgarh, Bihar and Gujarat. It 
can grow in degraded soil and can adopt wide range of 
temperature. 

Besides its main use in oil produc�on from seeds, all 
parts of the tree in one way or other are reported to be 
useful viz. its fruit pulp can be used in the prepara�on 
of juice, bark and leaves are medicinally important as 
they contain various chemicals which are useful in 
curing amoebiasis, diarrhoea and malaria. The leaf 
li�er of the tree makes a good manure and hence 
improves the fer�lity status of the soil. It is reported to 
be a low-density �mber. There is acute shortage of 
various conven�onal �mbers in local wood industries 
par�cularly for handicra�, match s�ck and pencil 
making sectors. In order to fill the gap between 
demand and supply of wood in these sectors, 
suitability of wood from different species were 
studied by this Ins�tute. Simarouba glauca, one of the 
low density and naturally insect resistant species, was 
studied for wood quality parameters in terms of 
physical and mechanical proper�es in order to 
recommend the species for different end uses. The 
research findings will help the farmers/ growers of 
Simarouba glauca by recommending the �mber for 
various end uses. These recommended uses are other 
than the conven�onal uses i.e. seeds for oil and they in 
turn will get be�er price of their �mber.

General Features

Wood is yellow in colour with no difference between 
sapwood and heartwood. Wood so� and light, even 
and medium coarse textured with straight to slightly 
interlocked grain. Wood is diffuse porous without any 
odour. The growth rings are indis�nct.

Simarouba glauca

S.K. Sharma
Ins�tute of Wood Science and Technology, P.O. Malleswaram, Bengaluru-560 003
Email: sksharma@icfre.org

''Lakshmitaru'' - A mul�purpose tree



Drying Behaviour

The purpose of wood drying is to bring down its 
moisture content to a certain level (generally 12 %) to 
minimize the dimensional changes and to avoid 
defects like warping, spli�ng, cupping etc. in the final 
product. The cut sizes of �mber having average 
thickness of 1-2 inch can be air-dried in short period 
of 1-2 week(s). 

Wood Proper�es

The girth at breast height (GBH) of 7-year-old 
planta�ons was found in the range of 60 to 90 cm. 
average values of various physical and mechanical 
proper�es of wood are given in Table 1.  The wood 
specific gravity was found to be about 479 kg/m³ in 
air-dry condi�on. The low value of shrinkage shows 
that the wood is dimensionally quite stable and can be 
used for different purposes where high dimensional 
stability against changes in moisture levels is desirable 
such as handicra�s, light furniture etc. The �mber is 
also known to be naturally insect resistant. Also 
studied the bark proper�es keeping in view the 
importance of bark as medicinal value. The average 
bark thickness was found to be 0.8 cm and its 
percentage varied between 17-22%.

The values of various physical and mechanical 
proper�es in both green and air-dry condi�ons were 
used in evalua�ng the composite suitability indices. 
The compara�ve suitability indices for different 
industrial and engineering uses of Simarouba glauca 
wood with respect to teak taken as 100 are given in 
Table 2. The value of reten�on of shape was about 94 
as compared to teak (100). This is due to low shrinkage 
value. Based on the suitability indices, the �mber can 
be classified as moderately heavy, weak, not tough, 

Properties

Speci�c gravity (at 12% MC)
Shrinkage %

2FS at EL (kg/cm )
2Bending strength – MOR (kg/cm )
2Bending stiffness – MOE  (kg/cm )

2Maximum crushing stress  (kg/cm )
2Compressive stress at EL (kg/cm )

2Shear strength  (kg/cm )
2Tensile strength( kg/cm )

2Surface hardness   (kg/cm )
2Nail holding power (kg/cm )

2Screw holding power (kg/cm )

Average 
Values

479
9

286
504

56,000
265
71.4
76.3
28.3
327
42

198

Table 1. Physical and mechanical properties 
and their comparison with teak

so� and very steady. The suitability figures for various 
end uses on the basis of above proper�es are given in 
Table 2. Based on composite suitability figures, the 
�mber is found to be more suitable for tool handles, 
furniture and light packing cases.

Wood Working Quali�es

Various wood working quali�es were evaluated and 
compared (Table 3) with Wrigh�a �nctoria (also 
known as Dudhi) which is one of the major species 
being used by handicra� sector in Southern India for 
making ar�facts. The wood was found to take good 
polish, easy to cut, easy to turn the outer surface, 
sa�sfactory smooth finish, rough inner surface finish, 
consumes more lac and suitable for lacquerware. The 
�mber found to have a very good poten�al as an 
alternate �mber for handicra� sector for domes�c 
consump�on and hence will lessen the burden on 
Wrigh�a �nctoria which is in short supply.

Table 2.  Suitability indices and suitability 
figures of Simarouba glauca wood

Compara�ve
Suitability Index

Compara�ve suitability 
indices in terms of teak taken as 100.

Property

54

57

55

59

94

72

57

87

46

81

Composite suitability figures for
various end uses

Strength as a beam

S�ffens as a beam

Suitability as a post

Shock resis�ng ability 

Reten�on of shape

Shear

Hardness

Refractoriness 

Nail holding power

Screw holding power

Weight or heaviness

Property

Tool Handles

Furniture

Light Packing Cases

Door & windows shu�ers

Pallets

Oars and Paddles

Construc�on

Ammuni�on Boxes

39

Suitability figures

92

73

68

65

57

55

55

47

iwst.icfre.gov.in
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Match S�cks

Matchs�ck from Simaruba glauca wood were 
prepared and demonstrated to co�age industries. The 
wood was found almost equivalent to other species 
which are in use for making the match s�cks. It is 
found that 1 kg of Simaruba glauca wood results in 
making 10,000-11,000 match s�cks

Table 3 . Results on use of alternate wood for lacquerware cra�

Sl.
No. Parameters

Simarouba glauca
(Wrigh�a �nctoria taken as reference wood)

1 Required

2

3

4

5

6

7

8

(a) Cu�ng

(b) Turning – outer dia

(c) Turning – Internal dia

Machinability like

Seasoning

Weight

Grain texture

Moisture absorbing ability

Lac consump�on

Suitability for lacquerware cra�

Suitability for export items

Coarse Very fibrous

Easy to cut

Easy to turn, leaves sa�sfactory smooth surface finish

Very light

Easy to turn, leaves very bad/rough surface finish

Consumes more lac Leaves rough finish

More – as it is porous

Sa�sfactory for domes�c use

Not suitable

Wood Products

A few prototypes such as light furniture, turnery items 
and artefacts were made for demonstra�on. The 
�mber was found to have poten�al as a very good 
alternate �mber for handicra�s for domes�c 
consump�on. 
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In Bihar most of the farmers are small with land 
holding of less than 1 hectare. They cul�vate rice, 
wheat, maize and pulses in their farm for subsistence. 
The prac�ce of monoculture and injudicious use of 
agrochemicals depleted and deteriorated soil health 
and water resources in the state. To restore the soil 
health and increase produc�vity, it is required to shi� 
towards integrated farming and u�lize natural 
resources in  susta inable  manner.  Through 
diversifica�on in cropping pa�ern and crop rota�on, 
the health of soil and ground water can be restored 
but only limita�on is availability of irriga�on facility. 
The most potent op�on to increase the return from 
farming is adop�on of agroforestry. Agroforestry is 
one of the land husbandry systems which can be 
followed for diversifica�on of agricultural systems. It 
is  being promoted and popularized by the 
Government of India and wood-based industries that, 
requirements of fuel, fodder and �mber for industries 
can be fulfilled from farms.

Bihar is a thickly populated state and on par��on in 
November 2000, total forest area le� was only 6.45 
percent (ISFR, 2001). Due to high popula�on density 
and more pressure on the forest, it was decided to 
increase tree cover outside the forest area. Another 
problem was to increase the per capita income of the 
farmers of Bihar and finally decided to adopt 
agroforestry to solve these problems. In agroforestry, 
the selec�on of species being u�lized is very 
important, it must be fast growing, of short rota�on 
age, having high market demand and give more 
income.

Poplar (Populus deltoides) is one of the most important 
agroforestry tree species and widely accepted by 
farmers worldwide. Polar based agroforestry is also 
considered best to meet the increasing demand of 
fuel-wood, fodder, �mber and to reduce the pressure 
on forests. It was introduced ini�ally during 1950s 
from United State of America by the FRI, Dehradun. 
By extensive research and gene�c improvement 
programs more than 100 clones were developed and 

made available for plan�ng under agroforestry. It was 
planted extensively under agroforestry in plains of 
North-West India, i.e., Western U�ar Pradesh, Punjab 
and Haryana and to some extent in the outer plains/ 
valleys of U�arakhand and Himachal Pradesh. 
However, the adop�on of poplar-based agroforestry 
was confined to North-Western India alone, and it 
was observed that net income from poplar planta�ons 
would be three �mes greater than agricultural crops 
alone. 

Keeping these points in considera�on, Ins�tute of 
Forest Produc�vity (IFP), Ranchi under the aegis of 
Indian Council of Forestry Research and Educa�on 
(ICFRE), Dehradun   implemented a project en�tled 
“Samudai Adharit Samanvit Van Prabandhan Evam 
Sanrakshan Yojana (SASVPSY)” in Vaishali and nearby 
districts of Bihar to promote agroforestry during 
2006-2013. The project was conceived by ICFRE for 
promo�on of economically viable poplar-based 
agroforestry model in North Bihar districts, having 
vast tract of Gange�c plains. Poplar was selected as 
leading species to be introduced along with tradi�onal 
tree species viz. Kadamb, Semal, Gamhar etc. It was 
targeted to plant 76 lakh seedlings in farmers field 
spread over 1250 villages covering 35,000 farmers in 
all the 16 administra�ve blocks of Vaishali district and 
adjacent blocks of nearby districts. It was also 
targeted to  develop forest  nursery-based 
entrepreneurs among farmers and capacity building 
of farmer's in raising forest nurseries, planta�on 
techniques, through on-site training and sending 
them on exposure visit to tradi�onal poplar growing 
regions of the country. As “Seeing is Believing” and 
most effec�ve way to mo�vate farmers and generate 
confidence, it was decided to establish demonstra�on 
plots showcasing the scien�fic methods of prac�cing 
poplar-based agroforestry at different places in the 
district. It was also decided to establish model 
nurseries, hedge garden of economical tree species 
and clonal seed orchard in the district for con�nuous 
supply of quality plan�ng material to the farmers.  

Agroforestry in North Bihar and challenges

Aditya Kumar and Ni�n Kulkarni
Ins�tute of Forest Produc�vity, Ranchi-835 303 (Jharkhand)
Email: aditya9678@gmail.com, dir_ifp@icfre.org

Status of poplar based



Project area

Vaishali district and nearby blocks of other districts 
were considered for the execu�on of project. The 
edaphic factors, clima�c condi�ons and vicinity from 
the Patna makes Vaishali district most suitable for 
project execu�on. The whole district spread along the 
Ganga river and soil was of loamy and sandy loamy 
type, which was considered most suitable for poplar-
based agroforestry. The overall clima�c condi�on of 
the area was found more or less similar to the 
tradi�onal poplar growing areas. 

Geographical posi�on of Vaishali district

In implementa�on of the project the biggest challenge 
was to mo�vate farmers and make them ready to 
adopt scien�fic method of agroforestry and most 
importantly poplar-based agroforestry. Poplar was 
totally new species for the locals/farmers and they 
were hesitant in plan�ng poplar in their farm. 
Tradi�onally they were plan�ng semal and kadamb in 
their farm land but not at commercial scale. It was 
found that farmers were more interested in plan�ng 
hor�cultural crops like Mango, Litchi, Guava, Papaya, 
banana etc. Although, the clima�c condi�on and soil 
of the area were found very suitable for agroforestry 
and par�cularly for poplar-based agroforestry, but the 
adop�on of any new system depends on user's 
awareness, a�tude, risk bearing ability etc. so, it was 
needed to mo�vate and create awareness among the 
farmers.

To mo�vate the farmers and make them ready to 
adopt poplar-based agroforestry, a mul�-pronged 
approach was adopted and following ac�vi�es were 
performed: 

i.  Mo�va�on and awareness genera�on program
Poplar and poplar-based agroforestry was not known 
to the farmers of Vaishali district and they were also 
unaware of its benefits. The tree plan�ng or 
agroforestry was limited to big farmers only so, it was 
important to make them aware of benefits from the 
agroforestry.

To mo�vate and make them aware following steps 
were taken:

a. Village mee�ngs: Ini�ally village level mee�ngs 
were conducted in which farmers were explained 
about the benefits of agroforestry by resource 
persons and experts. The experts were called from 
Forest Research Ins�tute, Dehradun, Forest Training 
Academy, Haldwani, GBPUA&T, Pantnagar etc.  
Posters and pamphlets were distributed among the 
farmers. Efforts were made to sensi�ze them about 
choice of species and benefits of op�ng Poplar.

Geographical position of Vaishali district

Village meetings for awareness generation

iwst.icfre.gov.in
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b. Involvement of NGOs: Five NGOs viz. "Pra�gya 
Samjik Seva Sansthan, Hajipur, Vaishali", “Nari Kalyan 
Sanathan North Mandir, Patna” "Mahila U�han 
Sami�, Samas�pur", "Narayani Seva Sansthan, 
Hajipur, Vaishali", and "Voluntary Ac�on for Research 
Development and Networking (VARDAN), New 
Delhi" were engaged for mo�va�on and awareness 
genera�on under the project. Each NGO was given its 
area of jurisdic�on for making farmers aware. Street 
drama and door to door mee�ngs were conducted by 
NGOs. Essay compe��on, slogan wri�ngs, pain�ng 
compe��ons were organized amongst school 
children for mass awareness.

c. Engagement of extension workers: Large number 
of locals were engaged as extension workers (more 
than 100), for making personal contacts with each and 
every household, a door to door campaign was 
launched in villages.  

d. Socioeconomic survey: A socio-economic baseline 
study was conducted in the project area with the help 
of A. N. Sinha Ins�tute of Social Studies, Patna before 
the implementa�on of the project to iden�fy the 
target groups. The survey was conducted through the 
structured ques�onnaire with appropriate sta�s�cal 
design. 

The mass campaigning and door to door contact 
resulted into the interest genera�on and adop�on of 
poplar-based agroforestry by the farmers. Due to 
massive awareness campaign, poplar planta�ons 
could reach 25 rural administra�ve blocks, 1250 
villages and 65,000 households in Vaishali district. 

Another challenge was to make farmers aware of 
techniques and methods of poplar nursery raising and 
plan�ng under agroforestry. To solve this problem a 
huge training program was launched in two 
dimensions. One is to give on-farm training and 
another to send innova�ve farmers to tradi�onal 
poplar growing areas of the country. 314 persons 
were trained through rigorous training programs at 
farm level and through trainings at UFTA, Haldwani 
and FRI, Dehradun and promoted them as master 
trainers to give trainings to the local farmers. It was 
also decided to arrange farmers visits to the ply wood 
industries at Yamuna Nagar, Haryana and make them 
aware of its economic importance and u�liza�on. 
   
ii.Training

Ini�ally trainings were provided to trainers and 314 
persons including persons from NGOs, extension 
workers, contractual workers of project, State Forest 
Department personnel etc. were trained and u�lized 

as master trainers. Ini�ally trainings and mee�ngs for 
villagers were conducted at Jadua, Hajipur. The 
trainings included both class-room and field trainings. 
The hands-on (in-farm) trainings were organized in 
nurseries and villages in which more than 7000 
farmers were par�cipated. The farmers were sent to 
U�arakhand Forestry Training Academy, Haldwani, 
Forest Research Ins�tute, Dehradun, GBPUA&T, 
Pantnagar for exposure visit where they were shown 
local farmers field and arranged interac�on mee�ng 
with local successful poplar growers. 1000 farmers 
were sent on study tours in 40 batches for exposure to 
the poplar-based agroforestry, its economic 
importance and u�lity.

iii.Establishment of demonstra�on plots

As “Seeing is Believing” so, to showcase the feasibility 
of poplar-based agroforestry in Bihar and specially in 
Vaishal i  distr ict ,  demonstra�on plots were 
established. In demonstra�on plots different 
agroforestry techniques and models were displayed. 
Demonstra�on plots were established at Goraul, 
Jadua Hajipur and in Patepur village. 

Apart from demonstra�on plots, Agroforestry 
Extension cum Training Centre was established at, 

Exposure visit of farmers to GBPUA&T, Pantnagar



Jadua Hajipur to showcase the recent developments 
in Agroforestry research and techniques. A bamboo 
common facility Centre was also established with the 
help of IPIRTI, Bangalore to facilitate the farmers and 
give training for value addi�on and preserva�on of 
wood and bamboo. 
 
iv. Supply of quality plan�ng material

The biggest challenge was to supply the quality 
plan�ng material of poplar, gamhar, shisham, semal, 
teak, kadamb etc. to the farmers for plan�ng under 
agroforestry. For mass propaga�on of plan�ng 
material, a model nursery was established at Jadua 

Demonstration plots at Goraul 

Demonstration plots at Patepur Raising of Poplar ETPs in Kisan nursery
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Hajipur with the facili�es of mist chambers and 
hardening chambers. The nursery of non-poplar 
species was raised in model nursery and distributed 
among farmers for plan�ng. For raising poplar 
nursery, ini�ally 50,000 ETPs were procured from 
WIMCO Seedling Ltd, Rudrapur (U�arakhand) during 
2006-07.  Subsequently, during 2007-08 eight (8.0) 
lakh ETPs were procured from Central Tarai Division, 
Haldwani. The procured material was u�lized for 
raising poplar nursery at Jadua Hajipur. 

To plant more than 60 lakh of poplar ETPs in farmers 
field it was necessary to raise poplar ETPs at mass 
scale therefore, a scheme called Kisan nursery was 
ini�ated under the project. To raise poplar ETPs under 
kisan nursery, farmers were mo�vated, suitably 
trained and assisted with appropriate guidelines at 
each and every stage of nursery raising. The poplar 
cu�ngs were provided by the ins�tute free of cost 
and quality ETPs grown by farmers were buy-backed 
(@ Rs 5.00/ETP). Through kisan nursery, during 2007 
to 2013 a total of 83.5 lakh poplar ETPs were raised by 
535 farmers (approx) on 750-hectare land and buy-
backed by the ins�tute. The buy-backed poplar ETPs 
were distributed among farmers for raising nursery 
and plan�ng under agroforestry.

v.Plan�ng of trees in  farmers  field under 
agroforestry
Farmers were supplied quality plan�ng materials 
raised under Kisan nurseries and the ins�tute nursery. 
They were assisted in layout of planta�ons, 
intercropping of suitable crops; inter cropping of 
suitable crop combina�ons, silviculture of Poplar for 
be�er produc�vity and other technical know-how. 
The farmers were distributed about 2000 augurs (tool 
for pit digging) to facilitate a large number of 
planta�ons in limited period of �me. More than 84 
lakh plants were planted in farmers field including 

68.5 lakh ETPs of Poplar and rest other tree species 
under agroforestry (Table 1). 

vi. Growth of poplar in Bihar

Bihar was a non-tradi�onal zone for poplar cul�va�on 
so, it was important to study the pa�ern of its growth 
and development. Therefore, its growth data was 
recorded annually and presented in Table 2.

A�er four years of plan�ng, average height was 
recorded about 50 feet and girth of 2 feet. To obtain 
be�er growth, it was necessary to iden�fy the Bihar 
specific and produc�ve clone/s of poplar. Within the 5 
years of its introduc�on in Bihar, it was popularised 
among the farmers and became first choice to be 
planted under agroforestry.  

vii. Buyers sellers meet

Since, Vaishali was a newer area for Poplar based 
agroforestry so, it was needed to create trust and 
confidence among farmers regarding assured market 
of their products. Keeping this in mind a buyers-sellers 
meet was organised on 27th -28th July, 2010 at 
Patna, which facilitated the interac�on among poplar 
growers in the area and owner of plywood industries. 
In the mee�ng plywood industrialist from Yamuna 

Table 1: Year-wise and species-wise distribu�on of plants (in Lakhs) for plan�ng under
agroforestry in Vaishali (Bihar)

FY Poplar Teak Mahogany Gamhar Semal Kadamb Jamun Bamboo Others TOTAL
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12
2012-13

Total

0.05

1.22

23.82

21.94

14.55

4.62

2.25

68.45

-

0.28

1.60

3.90

0.13

1.35

0.19

7.45

-
-

0.65
0.14

0.001
0.50
0.14

1.431

-
0.03
0.66
0.27

0.001
-

0.18

1.141

-
-

0.13
1.00
0.03
0.30
0.01

1.47

-
-

0.20
0.28
0.31
0.30
0.12

1.21

-
-

0.01
0.37
0.04
0.03

-

0.45

-
-

0.06
-
-
-

0.06

0.12

-
-

0.72
1.64
0.12
0.02
0.32

2.82

0.05
1.53

27.85
29.54
15.18

7.12
3.27

84.54

Growth Year Average Girth (Inch) Average Height (Ft)

Jan, 2007 
Jan, 2008 
Jan, 2009 
Jan, 2010 
Jan, 2011 

5.8
9.9
14.5
17.9
24.0

17.0
22.5
27.4
36.0
48.9

Table 2: Year-wise average growth of poplar in 
Vaishali district of Bihar 



Nagar, Haldwani, Roorkee, Kolkata and local 
industrialist from Bihar were par�cipated. They were 
also taken to the farmer's field to assess the 
marketability and quality of planta�ons. The industry 
people expressed sa�sfac�on and even granted 
agreement to purchase trees from the farmers. 

Seeing the success of poplar-based agroforestry in 
Vaishali district, Govt. of Bihar excluded Poplar from 
the purview of transit pass and decided to replicate 
the Vaishali model in en�re state and taken it in 
mission mode by launching Hariyali Mission. Under 
the mission it was targeted to plant more than 600 
lakhs of plants under agroforestry with poplar as a 
major species. 

Under the Hariyali mission the task of giving training 
and exposure to the farmers was given to Ins�tute of 
Forest Produc�vity, Ranchi. Ins�tute has organized, 
on-field training for more than 50,000 farmers and 
arranged Kisan study tours for farmers and sent more 
than 3000 farmers in 140 batches to the tradi�onal 
areas of poplar-based agroforestry for exposure. The 
Kisan study tours were sent to UFTA, Haldwani, 
GBPUA&T, Pantnagar and CAFRI, Jhansi where they 
not only get class room training but also taken to the 
field of local farmers and wood-based industries. In 
North Bihar �ll 2018-19 a total of 500 lakh poplar 
ETPs and approx. 900 lakh other tree species were 
planted under agroforestry and farm forestry. More 

than 50 percent survival of planted tree species were 
recorded in Bihar with an average growth of 24-30-
inch girth and more than 50 feet of height of poplar 
a�er 4 years of plan�ng. The growth of poplar and 
other tree species were found encouraging in 
Gange�c plains and in Kosi areas viz. Vaishali, 
Bhagalpur, Purnea, Araria, Supaul, Darbhanga, 
Madhubani, Mujaffarpur, Begusarai etc.

Marke�ng issue

Due to non-availability of any big plywood industry or 
paper industry in Bihar, marke�ng of trees grown 
under agroforestry is biggest challenge for farmers. 
Despite of organizing Buyer-Sheller Meet in 2010, 
marke�ng of woods grown under agroforestry has not 
been fastened. Small industries and saw mills have 
limited capacity to buy the produce hence farmers 
ge�ng less return. It is required to establish the 
peeling unit at different places in the state. Poten�al 
areas to establish the peeling units are Purnea, 
Darbhanga, Bhagalpur and Vaishali. Recently, 
Government of Bihar amended the industrial policy 
for Bihar and included wood-based industry in priority 
list. The government announced incen�ves for 
establishing wood-based industries in Bihar viz. land 
registra�on fee reimbursement, cheaper electricity, 
land diversion, incen�ve on bank loan interest etc. 
apart from these, government also assured all 
possible support for wood-based industries.   

iwst.icfre.gov.in
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(The author is indebted to more than 45 persons 
belonging to various professions such as scien�sts, 
technocrats, foresters, industrialists and farmers from 
the WhatsApp group on Agroforestsry who inspired 
to make this agroforestry proposal and shared their 
views and gave valuable inputs on agroforestry and 
wood based industry)

With the present economic down turn facing India in 
2020, the Wood Based Industry (WBI) is affected the 
most. Government of India's efforts to reverse the 
trend by promo�ng posi�ve policy towards MSME 
sector and to become “Atmanirbhar” is a welcome 
step and more such steps are required to be 
undertaken.  For genera�ng the required quality and 
quan�ty of wood from agroforestry for WBI is one 
such step in that direc�on.  India has to become 
Atmanirbhar in produc�on of wood so that large 
quan�ty of wood based products are exported and at 
the same �me subs�tute / reduce imports of wood 
and wood products for conserving the precious 
foreign exchange.  India has the required land mass, 
the sun shine, the rain fall, indigenous fast growing 
tree species and enterprising farmers to translate this 
dream.

Wood produc�on and consump�on

The WBI consists of housing, construc�on, packaging, 
furniture, handicra�s, sports, railways, ship building, 
mining, bioenergy, pulp and paper, plywood and panel 
industries and consume large amount of wood for 
producing wood products.  Despite large volume and 
importance of wood produc�on and trade in India, 
reliable informa�on on wood is scanty. The sector is 
largely unorganized and poorly monitored by the 
government, especially the domes�c trade. The total 
es�mated annual produc�on of wood from natural 
forests is 3.175 million . The annual produc�on of m³
wood from Trees outside Forests (ToF) is 44.34 million 
m³ hence, the total annual produc�on of wood is 
47.51 million m³ (CSE, 2017; NCCF, 2017).  

Out of the total wood produced in India, 3 to 3.5% is 
used by pulp and paper, 7 to 8.5% by plywood and 
sawn wood and the remaining 88 to 90% is used as 
fuelwood (CSE, 2016).

A new proposal
H.D. Kulkarni
Sarvabhauma Forestry Consultancy Services, Hyderabad (Retd. Vice President, ITC Ltd., PSPD).
Email: sudhaharsh17@gmail.com

Agroforestry for wood based industry

Annual total es�mated wood produc�on (million m³)

Natural forests 1.205

FDC’s 1.97

ToF 44.34

Bamboo 5.38

Sub-Total 52.90

Imports 18.01

Sub-Total (Timber) 70.90

Fuelwood 385.25

Timber Wood produc�on

Total 456.15

Annual total es�mated wood consump�on (million m³)

Construc�on, Furniture & 
Agricultural implements

Wood consuming sector
Wood 

consump�on

48.0

Plywood and Panel 8.47

Paper and Paperboard 12.52

Total 68.9

wood usage

Pulp & Paper
3 to 3.5%

Sawn wood and
plywood etc.
(7 to 8.5%)

Fuel wood
(88 to 90%)



As far as the annual consump�on of wood is 
concerned, fuel wood alone amounts to be 
approximately 90% of the total wood produc�on in 
India. House construc�on, Furniture and Agricultural 
implements; Plywood and Panel and Paper and Paper 
board consump�on is at 68.9 m³.  

The es�mated wood requirement (2020 yr.) of 
plywood industry for produc�on of 10 million m3 
plywood in India, with a conversion ra�o of 60% from 
�mber to plywood is 17 million m³ and @ conversion 
factor of 1m³ = 0.8 tonnes, the wood quan�ty works 
out to 13.6 million AST.  The demand for Round wood 
Equivalent (RWE) is expected to increase from 58 
million m³ in 2000 to 153 million m³ in 2020 (NCCF, 
2020).  By growing Indian �mber trees for produc�on 
of wood and wood related products there is an 
opportunity to save INR 48099.9 Crores.

Agroforestry plan

Agroforestry blends the prac�ces of forestry and 
agriculture and can provide many ecological and 
economic benefits and leads to produc�ve and 
sustainable land use prac�ces. The most common 
agroforestry prac�ces  are  a l ley cropping , 
silvihor�culture, silvipasture, riparian buffers, 
windbreaks and mul�-story cropping. In addi�on to 
plant selec�on, site design and management are also 
key factors. Agroforestry and farm forestry have taken 
deep roots in India. The Trees outside Forests (ToF) are 
contribu�ng to the increase in country's tree cover 
and are enhancing ecosystem services, besides 
mee�ng bulk of the country's demand of wood. All is 
not well on wood produc�on, consump�on, export 
and import in the present juncture.  There is a need to 
further enhance agroforestry planta�ons in India for 
mee�ng the future quality wood demand of the WBI. 
A rigorous and commi�ed ac�on plan is required.  
Therefore, a new proposal is being made for 
considera�on of the government to give further 
impetus to agroforestry.  

Policy

The main policy parameters for agroforestry for wood 
based industry will be:

1.  Food, wood and environmental security.
2.  Plant trees to commensurate with consump�on.

 The idea is to create enough planta�ons to meet the 
demand of wood based raw material on con�nuous 
and sustainable basis for the      wood based industry. 
The Na�onal Forest Policy 1988 and Na�onal 
Agroforestry Policy 2013 will be the guiding polies to 

take forward the agroforestry planta�ons.  In the 
Na�onal Forest Policy 1988, the WBI have been 
advised to encourage agroforestry for raising 
planta�on to meet their raw material demand.

Objec�ve

1. Make WBI self- reliant on raw material front  
through agroforestry planta�ons and sustaining 
the regular supply of wood to WBI. 

2.  Development and deployment of a uniform quality 
�mber for plywood and panel industry from Melia 
dubia and other suitable indigenous species. Make 
in India approach for produc�on of top class 
quality plywood and decora�ve product for 
export.

3.  Enhancing/doubling the income of farmers.
4. Subs�tute/reduce import dependence and save 

precious foreign exchange.
5. Access environment-friendly/green markets both 

within and outside the country. 
6.  Providing livelihoods to the millions of people.
7. Enhance environmental/ global services - 

increasing country's green cover, carbon stock, 
biodiversity and thus ecosystem services (water, 
clean air, aesthe�cs etc.,).

Dura�on of the agroforestry project

As the rota�on age (harvest period) of most of the 
commercial �mber species is more than 7 years 
hence, the dura�on of the project for Ac�on Plan 
development shall be for 10 years considering 
different soil types, amount of rainfall and its 
distribu�on. 

Ins�tu�onal mechanism

A Special Purpose Vehicle (SPV) in the form of 
Agroforestry Board (stand-alone organiza�on) is 
proposed for promo�on of agroforestry planta�ons 
for mee�ng the raw material demand of the wood 
based industry on con�nuous and sustainable basis. 
Successful examples of Tobacco Board, Coffee Board, 
Rubber Board, Jute Board, Spices Board etc., exist in 
India.  On the similar lines “Agroforestry Board” shall 
be formed.  The WBI shall take the lead as one of the 
key stakeholder in forma�on of Agroforestry Board. 
The Agroforestry Board shall facilitate the growth of 
agroforestry as a commercial viable business for the 
farmers through ease-of-doing business and closing 
the gap in free and fair market-based wood sector in 
the country.  The Agroforestry Board shall provide 
policy inputs to Government (GoI and States) to 
remove hurdles in raising planta�ons, logging and free 
movement of commercially important �mber across 

iwst.icfre.gov.in
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planta�on programme with demand and supply 
i.e., Keep tract on wood balance based on pa�ern
of plan�ng and harves�ng on regular basis to avoid
glut and wood deficit (For example, Tobacco Board
regulates tobacco cul�va�on on annual basis and
do not permit tobacco cul�va�on more than the
sanc�oned quan�ty of produc�on and stop issuing
license to growers).

Ÿ Monitor plan�ng stock quality and its supply.
Ÿ Monitoring expansion of agroforestry planta�ons,

their harves�ng etc., ma�ers.
Ÿ Coordinate with other state units for wood supply

/ demand during wood deficit and surplus
situa�ons so that farmers and industry con�nue to
maintain a sustained balance in wood produc�on
and harvest.

Ÿ Develop wood trading parameters and enforcing
their implementa�on. Facilitate dialogue between
industry and farmers.

Ÿ Develop social networking of local technical
support system for important contract opera�ons
like plan�ng, pruning, felling and transporta�on of
agroforestry produce and also fixing and revising
rates from �me to �me. Draw guidelines for
Contract farming.

Ÿ Dispute resolu�on mechanism.

The agroforestry Board shall also set up the following 
divisions: 

1. Nursery division

a. To raise quality plan�ng material and supply to the
enlisted growers.
b. Available site specific clones of various species and
gene�cally improved seed material is to be involved in
raising the plan�ng material in the nursery.
c. Plants to be raised in Root trainers in the nursery for
be�er survival and growth in planta�ons.

2. Planta�on division

The division shall appoint NGOs/agencies and entrust 
them with planta�on opera�ons.  
The NGO shall maintain all the relevant records 
concerning planta�ons. NGO/agencies will also liaise 
with growers, industry, market and government.

3. Marke�ng division.

This division shall help in regula�on of market price for 
the agroforestry products and assist the growers in 
obtaining the correct market price.  This division will 
also par�cipate in the district level market commi�ee 
mee�ngs from �me to �me for fixa�on of the prices, 
minimum support prices (MSP) etc. Alterna�vely, the 
division shall hold dialogue with growers and industry 

the country.  The agroforestry Board shall create and 
disseminate market informa�on (demand, supply and 
price) and techno commercial inputs for the farmers 
with economics of different agroforestry/ farm 
forestry models/op�ons. Further, The agroforestry 
Board shall facilitate an organized, transparent and 
efficient supply chain and markets that should result 
in to be�er price discovery for the benefit of all the 
stakeholders.  This would in long-run remove the 
cycle of erra�c and deep price declines leading to 
farmers selling wood under distress. The Ins�tu�onal 
Framework for agroforestry Board shall comprise of a 
Central office with Chairman (Na�onal Coordinator) 
and State offices with State Coordinator for planning 
and implementa�on of agroforestry programme.  This 
agroforestry Board shall be part and parcel of the 
Ministry of Agriculture, Government of India.  
However, other important sectors like Forest, 
Medicinal Plant, Hor�culture, Biodiversity etc., shall 
represent in the agroforestry Board for integrated 
programs of agroforestry.

Chairman (Na�onal Coordinator) Office and its Role

Ÿ Policy, legal and ins�tu�onal framework.
Ÿ Develop guidelines for agroforestry. Suggest

around 5% area in each state to be brought under
agroforestry in which intercropping to be made
feasible for at least half of the age of retaining trees
on farmland.

Ÿ Inter-sectoral linkages with sister organiza�ons
and others like financial ins�tu�ons for refinance
schemes etc.

Ÿ Coordina�on with Interna�onal (like World
Agroforestry Centre), na�onal and state level
ins�tutes for R & D support on agroforestry.

Ÿ Coordina�on with interna�onal agencies for
a�rac�ng funds for promo�ng agroforestry in
deficit loca�ons along with coordina�on with
industrial sector to develop local wood based
industry to  susta in  the  produc�on and
consump�on of wood on sustainable basis.

Ÿ Coordina�on with industry for CSR funds, wood
requirement, wood cer�fica�on etc., ma�ers.

Ÿ Marke�ng intelligence and balancing demand
supply chain

Ÿ Capacity building and interlinking different
industries for their demands of raw material

State Coordinator and its Role

Ÿ Look a�er Agricultural development including
agroforestry, industrial clusters, wood marke�ng
etc.

Ÿ Lis�ng and upgrada�on of agroforestry species
from �me to �me.  Balancing agroforestry



maintenance, disease and pest management, fire 
control, logging, transport etc., aspects.

Over all, the agroforestry Board shall act as facilitator 
and service provider on policy inputs to the 
governments to make agroforestry farmer friendly. 
Collabora�on with wood based industries in crea�ng 
informa�on base, organizing supply chains and wood 
trading pla�orms (spot/forward/futures trading). 
Wood based Industry and their associa�ons shall play 
an ac�ve part and bear responsibility for promo�on of 
agroforestry.

and other users and regulate/evolve price control 
mechanism. 

4. Extension and Training division

The Extension and Training division will provide 
necessary help and assistance to the farmer by 
impar�ng the knowledge on package of prac�ces for 
growing successful planta�ons.  This division shall 
also provide necessary training to the stakeholders on 
various aspects of agro-forestry planta�ons such as – 
spec ies ,  package  of  p rac�ces ,  p l anta�on 

Target 1000 ha/year (Total land for 7 years is 0.14 million ha)

Year

Plywood industry Par�cipa�on of 20 states

Wood

(AST -  Lac)

Planta�on

(Area – Ha)

Wood

(AST - Lac)

Planta�on

(Area – Ha)

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1000

1000

1000

1000

1000

1000

1000

30

30

30

30

30

30

30

20000

20000

20000

20000

20000

20000

20000

10.5 7000 210 140000

Benefits

Es�mated Number of farmers 
If 4 ha/farmer land is consider then 35,000

farmers will be involved in agroforestry.

Economic - Es�mated crea�on of wood asset

Foreign exchange

Societal - Es�mated employment genera�on

Environmental - Es�mated CO  Capture2

@ Rs.1,50,000/ha/year or Rs. 7000/tonne (ICFRE 
2012 – Annexure 1), the total amount works out to 

14,700 Cr. from 210 lac tonnes worth of wood 
generated from 140000 ha over a period of 7 years.

Save / Earn precious foreign exchange by reducing 
import of �mber and its products and by producing 

indigenously wood and its products for export.

Nearly, 63 million person days employment is 
generated from 140000 ha planta�on (1ha = 450 

person days – Nugent et.al 2003) over a period of 7 
years. The ac�vi�es involve from nursery �ll harvest 

of planta�on.

Soil & water conserva�on

Greening of land

 Reduce pressure on natural forests

The 140000 ha planta�ons will capture 32.85 million 
tonnes of CO2e from the atmosphere (Kulkarni, 

2013).

The soil & water is conserved in the planta�ons and 
addi�on of leaf li�er will improve the soil condi�on.

The Trees outside forests (ToF) will add to the forest 
tree cover and contribute achieving 33% forest tree 

cover for India.

The wood requirement is met through planta�ons 
and it will save the natural forests.

1

2

3

4

5

6

7

Total

Plan A-1
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Wo o d  d e m a n d  a n d  l a n d  re q u i re m e nt  fo r 
agroforestry

The pulp and paper sector presently requires 0.7 
million As Such Tonnes (AST) wood per annum (In 
2012-13 the wood requirement was 11 million).  The 
es�mates of wood requirement for plywood and allied 
industries is around 17 million .  At conversion m³
factor of 1  = 0.8 tonnes, the required wood m³
quan�ty works out to 13.6 million AST per annum. 
The es�mated land requirement for growing 13.6 
million AST wood per year is approximately 90,666 ha 
(considered average wood yield at 7 years is 150 
AST/ha) and for total 7 years cycle, the total land mass 
to grow planta�on works out to 6,34,667 ha.  The 
es�mated land requirement for pulp and paper is 3.65 
lac ha and for plywood and other WBI of 6.35 lac ha 
which will total to nearly 1 million ha. This is in 
addi�on to the present / exis�ng area under 
agroforestry.

Ac�on plan - Planta�on Targets   

Plan A-1

To make a humble beginning, to start with a minimum 
of 1000 ha planta�on par�cularly of plywood species 
by major states dealing with plywood industries is to 
be fixed. For pulp and paper, already the agroforestry / 
farm forestry planta�ons exist and it is an on-going 
process.  The pulp and paper industry on an average 
promote planta�ons to the tune of 20,000 to 40,000 
ha/yr. approximately. Nearly, 100 million (10 Cr.) 
plants are produced in the nurseries established by 
the industry as well as private par�es (private 
nurseries). The 1000 ha will generate a minimum of 
1,50,000 AST (@150 AST/ha) wood at 7 years of 
harvest period and if 20 states par�cipates in 
agroforestry ac�vity then 30,00,000 AST wood can be 
generated and it nearly meets 1/5 of the requirement 
of the total 13.6 million AST wood per annum. 

Foreign exchange

Target 5000 ha / yr. (Total land for 7 years is 0.7 million ha)

Year

1

2

3

4

5

6

7

Plywood industry Par�cipa�on of 20 states

Wood

(AST - Lac)

Planta�on

(Area - Ha)

Wood

(AST - Lac)

Planta�on

(Area - Ha)

Total

Benefits

Es�mated Number of farmers 

Economic - Es�mated crea�on of wood asset

Societal - Es�mated employment genera�on

Environmental - Es�mated CO  Capture2

@ Rs.1,50,000/ha/year or Rs. 7000/tonne (ICFRE 2012 – 
Annexure 1), the total amount works out to 73,500 Cr. from 
1050 lac tonnes worth of wood rated from 700000 ha over a 

period of 7 years.

Nearly, 315 million person days employment is generated from 
140000 ha planta�on (1ha = 450 person days – Nugent et.al 

2003) over a period of 7 years. The ac�vi�es involve from 
nursery �ll harvest of planta�on.

The 140000 ha planta�ons will reduce (offset) 164.28 million 
tonnes of CO  from the atmosphere (Kulkarni, 2013)2

7.5

7.5

7.5

7.5

7.5

7.5

7.5

5000

5000

5000

5000

5000

5000

5000

150

150

150

150

150

150

150

100000

100000

100000

100000

100000

100000

100000

35000 1050 700000

If 4 ha/farmer land is consider then 175,000 farmers will be 
involved in agroforestry.

52.5

Save/Earn precious foreign exchange by reducing import of 
�mber and its products and by producing indigenously wood 

and its products for export

Plan A-2



Presently, the plywood industry is drawing wood from 
the exis�ng poplar and eucalyptus planta�ons which 
will con�nue and it will also not hit the growers of 
poplar and eucalyptus in the long-run. First, 1000 ha 
humble target is to be achieved successfully with the 
desired species and later it can be scaled up gradually.

Plan B

To undertake 1 million ha agroforestry planta�ons 
over a period of 7 years is an ambi�ous target to 
achieve. However, with par�cipa�on of at least 20 
states the planta�on area per state will be 7142.85 
ha/yr. (7142.85 ha x 20 states = 142857 ha). 
However, all the Indian states and Union territories 
can par�cipate as per their requirements.

ICFRE (2012) and NCCF (2017) reported that the land 
under poplar planta�on is 3,62,700 ha and pulpwood 
planta�on for pulp and paper industry is 7,40,000 ha 
which is 11,02,700 ha (1.1 million ha). If all the 1.1 
million ha planta�ons exist today, it will meet en�rely 
the wood demand of WBI. However, the figure of 1.1 
million ha is a cumula�ve figure for the past 2 decades 
and most of the area might have been either 

harvested, reverted to agriculture or put to other land 
uses.  Out of 1.1 million ha, if one has to consider the 
present standing crop, it will be in the range of 3 lac ha 
approximately and hence, addi�onal agroforestry 
planta�ons of 7 to 10 lac ha is necessitated to meet 
today's  and future raw material demand of the wood 
based industry. The ac�on plan of plan�ng 1 million ha 
is therefore, proposed to meet the requirement of raw 
material of WBI.  The Plan however, does not take into 
considera�on extra raw material requirement arising 
due to expansion of capacity by the industry or from 
the future green field mills establishment. If new mills 
come up, then the plan has to be revised suitably.

Species to be promoted in agroforestry 

For a tree to qualify for agroforestry, it should have the 
quali�es of fast growth, provide li�er or organic 
ma�er to enrich the land, fodder for ca�le, fuelwood 
and �mber for domes�c needs.  Apart from these, it 
should have least nega�ve effects on the produc�on 
of other agricultural crops.  The spectrum of Indian 
tree species with respect to �mber, u�lity and studied 
so far is presented below:

Target 142857 ha/yr. (Total land for 7 years is 1 million ha)

Es�mated Number of farmers 

Economic - Es�mated crea�on of 
wood asset

Societal - Es�mated employment
genera�on

Environmental - Es�mated CO  Capture2

If 4 ha/farmer land is consider then 2,50,000 farmers will be 
involved in agroforestry.

Year

1

2

3

4

5

6

7

Plywood industry Other wood based industry Par�cipa�on of 20 states
Total

Wood
(AST - Lac)

Planta�on
(Area - Lac Ha)

Wood
(AST -Lac)

Wood
(AST - Lac)

Planta�on
(Area - Lac Ha)

Planta�on
(Area - Ha)

Total

136

136

136

136

136

136

136

90666

90666

90666

90666

90666

90666

90666

78

78

78

78

78

78

78

53000

53000

53000

53000

53000

53000

53000

215

215

215

215

215

215

215

142857

142857

142857

142857

142857

142857

142857

952 634666 548 365000 1500 1000000

% 63.5 36.5 100

Benefits

Foreign exchange

@ Rs.1,50,000/ha/year or Rs. 7000/tonne (ICFRE 2012 – 
Annexure 1), the total amount works out to 105,000 Cr. from  
548 lac AST worth of wood generated from 10 lac ha over a 

period of 7 years.

Save/Earn precious foreign exchange by reducing import of �mber 
and its products and by producing indigenously wood and its 

products for export.

Nearly, 450 million person days employment is generated from 10 
lac ha planta�on (1ha = 450 person days – Nugent et.al 2003) over 
a period of 7 years. The ac�vi�es involve from nursery �ll harvest 

of planta�on.

The 10 lac ha planta�ons will capture 234.69 million tonnes of CO₂ 
from the atmosphere (Kulkarni, 2013).

iwst.icfre.gov.in
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The spectrum of Indian tree species with respect 
to �mber, u�lity & studied so far is

presented below:

Number of wood species

Number of species with �mber value

Number of species studied so far

Number of species of commercial value

Number of species lesser known in 
u�lity perspec�ve

1600

500

160

350

4000

The proposed agroforestry planta�on strategy here 
emphasizes involving small number of tree species 
(limited to 10 species) with a rota�on age (harves�ng 
period) of 7 years and produc�vity of 20 to 30 
tonnes/ha/yr as farmers will grow only those trees 
which generate higher returns and integrate well in his 
farming system.  Industry will also pick up a species 
that is cost effec�ve and enable them to recover 
material cost from the product manufactured by 
them. Prior consent of the wood based industry is to 
be obtained for growing the chosen species under 
agroforestry. However, a maximum of 5 species and 5 
areas are to be iden�fied keeping in view the agro-
ecosystem. The target and area for agroforestry may 
vary from state to state.  Developing wood 
produc�on without local demand may have an 
adverse impact as transporta�on to long des�na�on 
may result in low net returns to growers. Hence, it is 
be�er to develop state wise wood based clusters with 
wood based industries. List of priority species 
proposed are given hereunder and depending up on 
the agro-ecological zones, 5 species out of 22 fairly 
fast growing indigenous tree species are to be chosen. 
Poplar, Eucalyptus, Casuarina and Subabul however 
con�nue to be grown in agroforestry. The list of 
priority species is given below

1.  Melia dubia and Melia composita
2.  Albizzia procera
3.  Ailanthus excelsa
4.  Gmelina arborea
5.  Grevillea robusta
6.  Swietenia macrophylla & Swietenia mahagoni
7. Artocarpus hirsutus
8.. Albizzia falcataria
9. Khaya senegelensis & Khaya anthotheca
10. Melia azedarach
11. Parkia biglandulosa 
12. Salix spp.
13. Anthocephalus cadamba
14. Lannea grandis
15. Morus alba 

16. Kydia calycna
17. Duabanga sonnera�oides 
18. Prosopis cineraria
19. Dalbergia sissoo
20. Cedrala tuna
21. Poplar
22. Eucalyptus, Leucaena, Casuarina

Some important species require a�en�on for 
introduc�on in agroforestry for mee�ng the demand 
of co�age industries (agarbathi industry, chops�cks, 
tooth peck, cork, prop s�cks for suppor�ng against 
lodging of agri-hor� crops), Essen�al Oil industry 
(Sandalwood) and Bamboo and cane based products 
industry. Farmers are voluntarily growing Bambusa 
balcooa,  Oxytenanthera stocks i i ,  Melocanna 
bambusoides and other bamboo species.  More 
bamboo planta�ons if promoted can stop import of 
bamboo and its products benefi�ng farmers and 
industry.  Very few sandalwood (Santalum album) and 
Red sandars (Pterocarpus santalinus) planta�ons on 
large area have come up in farm land.  Sandalwood 
tree also is a good agroforestry tree species but is slow 
growing and also needs to be promoted.  Few fast 
growing species such as Broussone�a papyrifera (paper 
mulberry), Acacia mangium, Thespesia populnea,  
Mi l l ingtonia hortensis  can be introduced in 
agroforestry in specific areas. Acacia nilo�ca, Alnus 
nepalensis, Ulmus villosa, Ceiba pentandra, Gliricidia 
sepium, Pongamia pinnata, Sterculia urens are 
important tree species to be grown in agroforestry. 
Growing of Indian tree species especially for plywood 
manufacture like Melia dubia, M. composita etc., under 
agroforestry will replace imports of Gurjan, Luring, 
Beech, Okoume, and Radiata pine.   

Growing of long rota�on �mber species 

Imported �mber is mainly of large dimensions which 
are presently not grown under agroforestry in India. 
Strategically, Forest Development Corpora�ons of 
various states shal l  be entrusted with the 
responsibility to grow �mber trees (Both commercial 
�mber trees and import subs�tu�on �mber trees) 
which have rela�vely longer rota�on period as 
farmers hardly grow them. Very few farmers (such as 
absentee land lords) could venture in to growing trees 
of longer rota�on but they are excep�ons. A separate 
mechanism between FDC's and the WBI (PPP 
model/SPV) is required to be evolved and made 
opera�onal

Land use pa�ern in India - current sta�s�cs

From the total area of 3,287,263 sq km of India's 
geography, 60.5% (1988749.115 sq km) of area is 
agricultural land , including 52.8% being arable land; 



4.2% being of permanent crops and 3.5% being 
permanent pasture (CSE, 2017). This indicates that 
there is enough land available for prac�cing 
agroforestry.

Agroforestry models

1. For heavy crowned trees, Bund plan�ng shall be 
encouraged. Nearly, 20% of agroforestry planta�ons 
shall comprise of bund plan�ng.  

2. Alley cropping planta�on model shall be taken up 
for narrow crowned trees. Nearly, 25% area is to be 
earmarked for trees while, 75% area for food crops.  
Nearly, 30% of planta�ons shall be promoted under 
this pa�ern.

3. Block planta�ons shall be promoted where the 
grower does not want to take up agricultural crops. 
Nearly 20% planta�ons shall be promoted under 
block planta�ons. 

The above 3 types of planta�ons can come under rain-
fed or irrigated condi�ons where ever water 
availability is there for irriga�on. Planta�ons shall also 
be raised under Drip irriga�on for effec�ve u�liza�on 
of water. It is to be borne in mind that excessive 
irriga�on and fer�liza�on does not help in achieving 
required tree growth and will act inimical against tree 
growth.  It may create fungal diseases in the 
planta�ons.  However, experiments on op�mal 
irriga�on and fer�liza�on have shown that nearly 
40% more wood can be produced. 

4.  The balance 30% planta�ons can come up with mix 
of the several exis�ng agroforestry models along with 
silvi-hor�culture, silvi-pasture systems.

5. Well known models - poplar and eucalyptus be    
con�nued.

Crop component for Poplars based agroforestry 
model
Ÿ During rabi season, wheat, mustard, potato, 

berseem, marigold, oats, grows well during six 
years of rota�on except oats which does well up to 
2nd year.

Ÿ During kharif season crop's viz., arvi, mentha, 
mung, maize, sorghum during first year. Crops viz., 
mentha, mung, bajra, sorghum, cowpea, arvi during 
second year and bajra, cowpea, arvi during third 
years. Kharif crops become uneconomical a�er 3rd 
years of rota�on age of poplar during kharif 
season.

Ÿ Annuals i.e. turmeric, sugarcane and ginger does 
well under poplar up to 3rd year of age.

Crop component for eucalyptus

During rabi season, wheat, mustard, potato and 
fodders like barseem and oats can be successfully 
grown at least during first two years.  During kharif 
season, fodders like sorghum and bajra can be grown 
successfully a�er the first year of plan�ng. Out of 
fodders, cowpea and bajra yield higher than sorghum 
during ini�al two years.  However, a�er 4 year of 
planta�on (4 x 2m), yield of these intercrops reduces 
dras�cally because of dense shade. This is the stage 
when trees a�ain sufficient height and girth to be sold 
as poles thus could be harvested.

Economics of growing selected species in 
agroforestry in India

Farmers grow agroforestry planta�on voluntarily on 
their farms as it is profitable for them. The short and 
long term rota�on tree crops have a favourable 
benefit – cost ra�o with high internal rates of returns 
(CSE, 2016). 

ICFRE (2012) gives Benefit: Cost ra�o for poplar of 
2.13:1 with intercropping and 1.92:1 without 
intercropping.  Hence, agroforestry is a profitable 
venture to the farmer. 

Economics to allure the farmers for adop�on of 
agroforestry

1. The economics of the agroforestry models in each 
of the agro clima�c zones required to be monitored 
regularly.  It should be on the basis of Internal Rate 
Return to help the farmers select the various op�ons 
among the agroforestry models and cropping systems 
available to the farmer. The breakeven price 
equivalent to the most prevalent cropping system in 
the region shall be considered while fixing the price.

2. Extent plan�ng of the tree species should be 
regularized on the basis of demand and supply 

Species

Rota�on year

No of trees/ha

Expenditure/ha-Rs.

Benefit (Rs.)

B:C Ra�o

IRR%

Poplar Eucalyptus Kadamba Teak

7 10 8 20

500 1250 320 475

82,292 1,13,215 43,776 2,09,715

2,72,553 2,66,220 68,124 4,19,961

3.31 2.33 1.6 2.0

68 32 31 30

iwst.icfre.gov.in
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principal to maintain prices structure in the region. 
Besides this, price of each species should be regulated 
through legal mechanisms.

3. Minimum support price (MSP) like agriculture be 
extended to agroforestry planta�ons.  MoU shall be 
established between the growers and the industry.

4. Special incen�ves shall be given for the wood 
procured by the industry on per tonne basis, if the 
grower meets the demand of quality/size of �mber 
prescribed by the industry.

5. Incen�ves shall also be given if the grower becomes 
member for facilita�ng Forest Cer�fica�on. This 
incen�ve is to be given for procurement of cer�fied 
wood on per tonne basis to the farmer.

Export ban of �mber

There is complete ban on export of logs or sawn 
�mber of indigenous species out of the country.  This 
ban may be li�ed so that farmer can grow wood from 
agroforestry planta�ons for export and add to the 
Na�ons exchequer.   

Contract farming in agroforestry 

Contract farming in Indian agroforestry is being 
applied for the last 3 decades but it is s�ll evolving.  
Contract farming has been prac�ced since 1984 in 
agroforestry when WIMCO seedlings Ltd., introduced 
poplar in north India.  WIMCO – NABARD and ITC – 
NABARD contract farming with Bi and Tri par�te 
agreements met the objec�ves in crea�ng awareness 
on poplar and eucalyptus cul�va�on (Dhiman, 2013) 
in India. It was also prac�ced in the last decade in 
agriculture in few crops. But the success was not 
achieved up to the desired level in all the cases. There 
are several contracts such as contract for growing 
nursery plants; growing planta�ons; managing 
planta�ons; growing inter crop; sale of standing 
harvestable trees and for harves�ng trees and its 
trade.  However, contractual agreement in 
agroforestry is the main binding force between 
contrac�ng par�es to remain engaged in the scheme. 
The agroforestry contract farming is mainly 
implemented through Bi and Tri par�te agreements. In 
case of default, the contract between the farmers 
(growers) and the buyers (industry) is enforceable 
through legal mechanism (Consumer Dispute Courts). 
The Contract Farming Act 2018 and Tamil Nadu 
Contract Farming Act are now available for 
implementa�on.

Forest transit permit rules

Most of the states in India have exempted a good 
number of species grown under agroforestry. 
However, certain species which are now chosen may 
not be exempted under transit permit rule and the 
concerned farmer/industry should represent to the 
respec�ve state government for inclusion of the 
species in the list of exempted species (for example 
Albizzia procera is not exempted from transit permit 
rule in certain states). Exemp�on of all �mber species 
grown by farmers in agroforestry is to be made and all 
the restric�ons related to felling permits and transit 
permits are to be removed which will pave the way for 
promo�on of agroforestry.

Agroforestry planta�on data

The data on supply of seed/seedlings from the 
nursery, planta�on data is required to be maintained. 
All the data is to be captured in MIS/DDS and 
inventory for agroforestry planta�on is maintained.  
The remote sensing technique to be employed and 
the area geo tagged.

Planta�on R & D

ICFRE's regional ins�tutes such as FRI, IWST and 
IPIRTI shall be entrusted with R&D related to 
plywood/veneer/par�cleboard/MDF etc. Research 
and development on plywood, strength proper�es, 
natural durability, treatability, wood working quali�es 
etc., is to be taken up on 10 species to be involved in 
agroforestry planta�ons.  

The ICAR/ICFRE's regional Ins�tutes, SFRI's, CAFRI, 
CRIDA, State Universi�es and the wood based 
industry with planta�on R&D set up shall be 
entrusted with the following research work.

1. Standardiza�on of nursery protocol for produc�on 
of quality seedlings.
2. Development of clonal propaga�on protocol and 
shortlis�ng of at least 15 best clones per   species for 
commercial cul�va�on. 
3.  Development and standardiza�on of species wise 
package of prac�ces. 
4. Standardiza�on of agroforestry model for 
maximum produc�vity and output.

Agroforestry Board shall assist in introduc�on of 
species such as Pinus tecunumanii from Africa 
(Tanzania, South Africa) as it is a choice species for 
plywood industry in Africa. The harvest period is at 7 
to 8 years. Many other important exo�c �mber 
species are to be introduced and their trials 
conducted.  



Logging

Due to shortage of labour, various field opera�ons like 
felling, debarking, bille�ng etc., shall be done through 
machines. This will also save wood which is lost during 
axe or saw felling. Reduced impact of logging 
interna�onal guidelines are required to be followed. 

Finance

The Agroforestry Board can help in obtaining finance 
from the industry or from the bank for raising 
planta�ons through Bi par�te (agreement between 
grower and industry) and Tri par�te (agreement 
between grower, industry and bank) agreement. If 
industry promotes the planta�ons under its direct 
finance scheme or with the government help in the 
form of loan, at the �me of sale of the produce, a 
clause in the agreement be inserted that 60% benefit 
be given to the grower and 40% retained for 
promo�on of agroforestry planta�ons which will act 
as a Revolving fund.  

For R & D on development of clones of desired species 
for plywood, a CESS fund shall be created by levying 
0.5% on purchase of all agroforestry �mber.  The 
other way is, that every wood based industry shall 
directly contribute to the CESS fund certain amount 
(say Rs. 5 lac per unit) for planta�on R&D. As there are 
more than 4000 units, a sizable amount (Rs.20,000 
lac) can be generated for R&D purposes. Funding can 
also come from the CSR funds. Innova�ve models for 
financing agroforestry planta�ons need to be evolved 
given the long gesta�on period and high risk for the 
farmers. Concessional credit, Government incen�ves, 
corporate financing, CSR Funds, CAMPA Funds to be 
made available to the farmer.  Price assurances are 
some of the means to make planta�ons financially 
viable and hence can act as sustainable farming 
op�on.  

Insurance

The agroforestry planta�ons required to be insured 
against pest and diseases and natural calami�es.  
Provision for payment of insurance premium be made 
either by individual grower, by the industry or by the 
bank which advances the loan amount to the grower.  
Insurance for drought, flood, pest and disease, fire and 
the� can be obtained.  The insurance company 
insures the few perils at higher premium cost. 

Carbon benefits

At the outset, let us understand that no carbon 
benefits are going to be there for agroforestry 
planta�ons.  There is no regulatory market 
mechanism like CDM exist now.  Voluntary markets 
are also not buying the CERs / VERs and even if they 

buy the price the buyers quote is less than 30 shillings.  
Hence, it is not worth ge�ng the project VER cer�fied 
spending huge amount. Let the Wood based industry 
not spend its valuable �me and resources looking for 
carbon benefits.   Instead, the wood based industry 
can show the carbon capture (carbon sequestra�on) 
benefits for a�aining carbon neutral, posi�ve or 
nega�ve status under sustainability repor�ng 
exercise of CSR.  For example, ITC reports in its 
sustainability report that its emissions are not only 
offset by carbon sequestra�on from planta�ons 
promoted by the company but it sequesters more 
than its emissions.  The wood based industry has to 
maintain year wise planta�on data to show that the 
company is promo�ng agroforestry planta�ons. 
Moreover, the growth data is required to be collected 
every year for working out the total wood (biomass) 
produc�on which forms the basis for calcula�ng CO₂ 
capture. Apart from this, the emission figures need to 
be compiled for arriving at the carbon status.

Extension and Training

Establishment of demonstra�on plots: This will boost 
the tree farming among farmers because “seeing is 
believing”. These demonstra�on plots shall be 
established with different species either in blocks or in 
different agroforestry models. These plots will serve 
as a powerful tool for extension and training as the 
farmers can pick and choose the species and 
agroforestry model for plan�ng in their land. 
Necessary help and assistance to the farmer be given 
by impar�ng the knowledge on package of prac�ces 
for growing planta�ons successfully.  Training shall 
also be provided to the stakeholders on various 
aspects of agroforestry planta�on such as - species, 
package of prac�ces, planta�on maintenance, disease 
and pest management, fire control, logging, transport 
etc., aspects. Extension and training material shall be 
provided in local language to the growers. 

Conclusion

A Special Purpose Vehicle (SPV) in the form of 
“Agroforestry Board” is proposed for promo�on of 
agroforestry planta�ons for mee�ng the raw material 
demand of the WBI on con�nuous and sustainable 
basis. This strategy to enlarge agroforestry 
planta�ons appears to be the solu�on for mee�ng the 
en�re demand of quality wood on sustainable basis 
for the WBI.  High yielding, short rota�on 
agroforestry planta�ons in addi�on to restoring 
marginal lands to high sustainable produc�vity, will 
also create opportuni�es for significant value addi�on 
through local processing of planta�on wood and save 
large amounts of scarce foreign exchange used to 
import of wood and wood based products. Therefore, 
agroforestry can bring "Brown revolu�on" in India and 
lead to a Win – Win Situa�on. 

iwst.icfre.gov.in
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Wood Technologist Associa�on (WTA) is India's apex non-government organisa�on of plywood & other wood-panel based 
industries, providing a unique pla�orm for all stakeholders: Government - Research Ins�tu�ons – Industry – Machine 
Manufacturers - Technologists - Agroforestry Farmers, to interact and introduce path-breaking measures for progress of the 
industry. 

WTA strives to make true the vision of Hon'ble Prime Minister Shri Narendra Modi of making wood-sector “ATAMNIRBHAR” and 
for past 12 years has been relentlessly pursuing the cause of its stakeholders, addressing their key issues and seeking suitable 
policy-changes with Government agencies (MoEFCC, FRI, IPRITI, FIPPI, IWST and others).

WTA, led by President: Shri S.C. Jolly & a team of professionals' technologists / field-experts, also collaborates with interna�onal 
wood-chambers / associa�ons for mutual co-opera�on & adop�on of best prac�ses in the industry. WTA has organised host of 
conferences, seminars, training workshops, awareness campaigns and Industry-meets for taking forward ini�a�ves of the 
industry.  

WTA is a member of:

1. Bureau of Indian Standards (BIS) CED-9 CED-20 Commi�ees.

2. President WTA (Shri S.C. Jolly) is a Member of Managing Commi�ee of FIPPI.

3. President WTA (Shri S.C. Jolly) is a Member of Steering Commi�ee of IPRITI.

4. President WTA (Shri S.C. Jolly) is a Life Member of IWST, Bangalore.

5. WTA, since the past decade, is in con�nuous dialogue with Ministry of Environment, Forests & Climate Change (MoEF&CC) and 
made representa�ons to their Hon'ble Ministers: Shri Jairam Ramesh, Shri Anil Madhav Dave, Dr. Harsh Vardhan and recently to 
Shri Prakash Javdekar for bringing forth relevant issues of plywood industry.

6. WTA submi�ed Memorandums to MoEF&CC on various occasions for considering demands of the Industry /Stakeholders for 
driving suitable policy-changes like reduc�on in GST, lease of barren-land to farmers for enhancing green cover by planta�on 
drives, research & development on Melia Dubia as subs�tute of face-veneer, foreign-currency savings through reduc�on in 
imports, transporta�on-subsidy and similar issues. Recently, on WTA's perusal, the e-Transport facility for farmers was agreed 
upon by Government of India.

7. WTA and FRI (Dehradun) collaborated under Green India Mission to organize Industry-Ins�tute- Farmer- Meets at Ludhiana 
(Punjab), Yamunanagar (Haryana) and Pantnagar (U.P).

8. WTA's key role in agroforestry was explained to Shri C.K. Mishra (Secretary, MoEF&CC) by Shri Manoj Gwari (Secretary, WTA) at 
a meet organized at Forest Research Ins�tute, Dehradun.

9. WTA hosted interna�onal delega�ons from Malaysia, China and Ghana for partnership - dialogue with Indian Plywood Business 
Groups. In a recent visit of Sarawak Timber Associa�on from Malaysia, WTA coordinated and organized their mee�ngs with IPIRTI 
and other agencies.

10. WTA, under aegis of Shri S.C. Jolly, started the Na�onal WhatsApp Group: “Agroforestry” bringing together key decision-
making administrators, leading industrialists and other subject-ma�er experts, during the COVID �mes for sugges�ng and 
implemen�ng the way-forward for overcoming challenges being faced. The patronage and ac�ve-par�cipa�on of all members 
including Addi�onal Secretary Dr. Alka Bhargava, Dr. Arun Rawat (DG, ICFRE & Director, FRI), Dr. M.P. Singh (Director IPIRTI & 
IWST), and other eminent personali�es (Industry Associa�on heads, Senior-Industrialists & Technical experts) has brought  out 
innova�ve & viable solu�ons.

11. WTA par�cipated and organized mul�ple webinars in which leading subject-experts shared views / opinion about how to 
tackle the problems being faced by each stakeholder 

12. WTA (Shri G. Rajput, V.P) par�cipated in R&D work with Senior Scien�st Shri D.P. Khali, FRI.

13. WTA organized numerous hands-on trainings with the Industry for aspiring Technologists.

14. WTA assists in industry placement of Technologists pan-India as per their skill-set.

WTA, in coming �mes, endeavors to take forward the best-interest of Indian Plywood Industry!

WOOD TECHNOLOGIST ASSOCITAION
5B-F, Professor Colony, Yamuna Nagar, Haryana (India)

E-mail ID: woodtech_india@rediffmail.com Contact: +91-78958 87383



TRAINING CENTRE
AVDANCED WOODWORKING

Advanced Woodworking Training Center (AWTC) started in 2003 as an Indo-Italian joint project between 
Ins�tute of Wood  Science  and  Technology  (IWST),  Bengaluru,  Italian  Trade  commission  (ICE)  and  the  
Italian  Woodworking Machinery and Tools Manufacturer's Associa�on (ACIMALL). The Centre, presently being 
run by IWST, is regularly offering throughout the year following two advanced woodworking training courses. 

A. One Year Diploma Course in Advanced Woodworking

B. Cer�ficate Course in Wood Product Designing and Development
 Level 1:  Conven�onal Woodworking and Finishing (4 Weeks)
 Level 2:  Product Designing and Development on CNC Router (4 Weeks)
 Level 3:  Product Designing and Development on PYTHA 3D (2 Weeks)

Aim of the Course: To enhance the skill in the area of woodworking to a�ain global compe��veness by using 
state of the art machineries. Upon successful comple�on of training, the trainees will be able to handle advanced 
woodworking machines for product development. The centre will also liaison with wood based industries for 
placement.

Target Group:      Individuals/students/carpenters/persons working in wood based industries.

IWST is a premier research ins�tute under the aegis of Indian Council of Forestry Research and Educa�on 
(ICFRE), of the Ministry of Environment, Forests and Climate Change, Government of India. Being the only 
ins�tute in the country dedicated to the cause of Wood Science & Technology, the ins�tute is recognized as 
Center of Excellence in Wood u�liza�on. With a specialized team of scien�sts, the Ins�tute is carrying out 
fron�er research in wood iden�fica�on, processing, wood composites, wood modifica�on, wood protec�on, 
wood energy, wood quality assessment and tree improvement.

For further details, please contact :
Officer-in-Charge, AWTC, 
Ins�tute of Wood Science and Technology, 
18�� Cross, Malleswaram, Bengaluru - 560 003
Phone:  +91-80-22190148, 170, Email:  awtc_iwst@icfre.org
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