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N o t e 

This report deals o:ttly with the basic aspects of forest 

industrial planning for India as a whole and modern technical 

methods ef implementatien. 

Fer statistical data the writer refers to the Indian Timber 

Tre1td Study, 19.58, which is still valid. 

Mere detailed schemes (pre-prejects) fer the individual 

States are under preparation; they can ~nly be completed 

when the results ~f the raw material tests, initiated by 

vari~us States and organized by the writer while in Eurepe, 

are available. 
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INTRODUCTION 

In accordance with the technical assistance agreement between 
the Gcvernment of India and the Foi,d and .A.gricul twe Organization of 
the United Nations.the v11riter, J.A. vonMonj>oy, was assigned to India 
tc: 

11 advise the Government on the divelopment and integration 
of forest industries, the assessment of existing and potential 
resources for thi,s purpose and on technical and forest 
implications tor meeting the gr~wing requirements of the 
country under the aspects of an eArpanding economy. " 

The -writer arrived in India o:ri. 2 May 1959 and left the country on 
5 May 1960. 

The assignment was requested by the .Government for. une year; 
it was intended primarily - as indieated by the Inspector General 
of Forests - f0r the collectii,n of basic i:nf ormation and for formu
lating the principles of an integrated forest industrial development 
program under India1s Five-Year Plans. A secvnd assignment at a 
later stage was anticipated for preparing detailed schemes and assist
ing in ·the phase t1f implementation after the principles, sum:rharized 
in·the .first report, have been scrutinized and accepted by the Govern
ment. 

Methods of approach and working details were established after 
the writer's arrival in the country by the Inspector General of 
Forests, Shri G.G. Takle, and approved by the Secretary, Ministry of 
Feod and Agriculture. 

The writer 1 s headquarters were partly in New DeThi for co
operation with the goverrunent authorities conc0rned and partly at the 
Forest Research Institute, Dehra Dun, fer the exchange of views on 
technical matters. 

Nearly 80% o.f the whole period was ,spent on tour, visiting all 
States and territories (except Andmnan Islands, Manipur and Tripura) 
as well as major forest industries for the collection of first-hand 
inf on.nation. 

The writer wishes to express his sincere gratitude to all 
government authorities and Indian officers who contributed t~ his 
werk by guidance and advice, especially to: 
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Shri G.G. Takle, 
Inspector General of Forests (during the last period 

of his service); 

Shri R.C. Soni, 
Deputy Inspector General of Forests; 
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Shri R.N. Datta, 
President, 1:i'orest Research Institute, Dehra Dun, 

and his staff, 

Shri C.A.R. Bhadran, 
Chief Conservati,r of Forests, Madras, formerly 

editor of the Indian Timber Trends Study, wh• 
contributed greatly to the program of work and 
to the checking ~f results; 

Shri P,S. Lokanathan, 
Director General, Natic;mal Council of Applied Economic 

Research, and his sti;l.ff (Shri V. Kannan kindly 
acted as liaison officer), 

The Forest Departments of all States; 

Shri B.N. Prasad, 
Senior Research Officer, Forest Research Institute, 

Dehra Dun, who accompanied the writer to . all 
parts of the country and plac~d his wide ex
perience at the writer's disposal. 

Last but not least, sincere .thanks are also,,extend.ed to 
Shri L.C. Bhargava, designated by the Forest Research Institute, 
Dehra Dun, as secretary during the whole period of the writer 1s 
assignment. His reliability and enthusiasm were greatly appre
ciated. 
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OBJECTIVE AND APPROACH 

The Indian Timber Trends Study, based on the 1953-55 situaticn, is 
summed up in the following statement•(- :-

11Per capita requirement of roundwood is expected to go 
up by 18% from 1953/55 to 1975, but meanwhile the supply 
tends to dwindle down by 23 %. --- How will the gap between 
demand and supply be closed?!! 

In the last session of the Asia-Pacific Forestry Commission, held 
in New Delhi (February, 1960), FAO presented the findings for the 
region as a whole as well as for the sub-regions. According te this 
repert7Bf the -requirements of industrial wood in 1975 for South Asia 
are expected to reach 230% on the basis of the 1953/55 consumption 
level. India's position within this regional trend is accentuated by 
the present rate of extreme under-consumptien and the rapid progress 
of industrialization. · 

The objective of the present study, as· determined by discussiens 
with the Inspector General of Forests, may be eutlined as follows: 

Analysis.of requirements in all major fields of forest produce 
for the period 1960 - 1975 (with indications up to 1985); 

- Assessment and classification of conventional and new sources 
of raw material, suitable for various groups 0£'

1 
requirements_; 

Indication of :improved techniques for processing these raw 
materials and increasing forest production ·along:modern lines. 

The methods of awroach consisted of: 

- On-the -spot discussions with the Forest Departme;nts of 14 
States to assess present and potential supplies according to 
types, quantity and costs; 

- Interviews with industrial organizations and representatives 
of end consumers to investigate requirements; 

Survey of present production techniques by discussions with 
the technical branches of the Forest Research Institute, Dehra 
Dun, and visits to industrial plants for checking the possi
bilities for major :improvements. 

• f) See FAO/ECAFE Timber Trends Study for the Far East; 
Country Report for India, by the Inspector General of Forests, 
Government of India, 1958, page 72. 

-lH~) See Timber Trends and Prospects in the Asia-Pacific Region; 
FAO, 1960; Part G, page 7. 
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The wealth of information and- data collected all over the 
country goes far beyond the limits of this first report; it will 
ser-ze as a guide for t,ho implementation phase. The present report 
should, therefore, be considered only as a summary, suggesting the 
major lines of future development to enable decisions to be made on 
matte:r:-s of principle._ 

1. 

2. 

Two important points should be clarified at this stage:-

Statistics 

Forest and forest industries statistics are, up to the present, 
inadequate. Forest statistics, compiled by the of.fi·ce of the 
statistical and.Economic Adviser to the Ministry of Food and 
Agriculture, are based on reports of the States. The forest~' 
departments, however, are short of staff and the data are usually 
not sufficiently checked. They are received at the Ministry 
with a delay of two years and more. A re-organization of the 
statistical service right from the bottom is imperative for the 
ensuring o:f punctual, reliable data, _ which can serve :for economic 
planning. 

Regarding forest industries, adequate data exist only :for the 
larger types (plywood, matches, pulp and paper). For sawmills 
and cDttage industries no statistics are at present available. 

For the_ present study, these gaps had to be filled, as far as 
possible, by collecting data on the spot. 

Basic Assumptions 

Forest industrial planning forms only a part of overall economic 
planning. In this report the following general economic trends 
have been assumed as indications o:f the extent of :future ex
pansion:-
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1955 1960 

Population* 
(million) 386 417 

National income 
pe:r capita 
(Rs.) . 280 320 

Coal production 
(million tons ) 38 55 

Finished oteel 
(million tons ) l.!,3 4.,3 

Cement 
(millien · tons ) 4 13 

Generated power 
(million K-wh) 8,000 13,000 

Total requirements 
of energy 
(in million tons coal 
equivalent) 1)1 152 

-'k) See 11 The Tutu.re Growth of World Population u, 
United Nations, Department of Economic and 
Social Affairs, New York, 1958. (Population 
Studies No •. !8) Medium assumpticms. 
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1965 £19. 1975 

456 504 $6.1 

380 415 520 

75 90 100 

190 ·2l).0 316 
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CONCLUSIONS 

1. India's present requirements of industrial wood amount to 4.5 million 
tons; for 1975 the requirements are est:iJnated at 9.5 million to~s and 
will reach 12 million tons in 1985. (Details see Table 1.) 

Requirements .. and supplies are at present still balanced, to a certain 
extent, for the country as a whole. Signs of acute shortage, however, may 
be noticed in various areas and for specific ·bypes of industrial wood 
(matchwood, packaging material, coniferous sawnwood, etc.), resulting in 
an increase of price level which is at present, in consumption centers, 
already 50% higher than in Central Europe. 

Due to the growth of·population and economic expansion, require-
ments of indus.trial wood will double by 1975, whereas supplies are likely 
to increase at the most by 20%, leaving a gap of about 4 million tons in 
1975 and 7 million tons in 1985. By the end of the century the" gap will 
reach at least 10 million tons per year. 

Supplies of industrial wood are currently derived about 70% from re
corded and 30% from unrecorded sources. Unrecorded supplies are tending 
to decrease at a fast rate and will amount to about 15% only in 1975. 

2.. Fuelwood requirements - 95% for. cooking - are estimated at 60 million 
tons (i.e. nearly 12 times the mnount of industrial wood), and for 1975 
at .100--million tons .if partial substitution of cowdung by fuel wood will 
be taken up during this period. 

Eighty-five percent of present requirements of fuelwood are derived 
from unrecorded sources, which will tend to deplete in many parts of the 
country, unless properly restocked. 

3. The situati"n of 11minor forest products 11 , a very important item in 
India, may be characterized by a .few exa'11ples: - ·· 

a) 

b) 

c) 

d) 
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Tanning material: Present requirements about 30,000 tons of 
pure tannin. Supplies - about 10% from recorded, 60% from un
recorded sources, and up to JO% from imports. Anticipated 
increase of demand by 19 7 5: not considerable ,due to shortage 
of hidos. But inprovement of the pattern of supply by an 
increase of recorded production is indispensable. 

Rosin: Till recently partly exported; at present require
ments and production more or less balanced, expected gap in 
1975 - about 30,000 tons. 

Medicinal plants: In spite of present favourable ecological 
~onditions, L~ports required are still around 15 million Rs. 
This gap can be filled by 1970 by plantations. 

Essential oils: Distinct eJ<,.'J)Ort commodities (value ,..f exports 
about 35 million Rs.). Export capacity can be tripled by 1975. 
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Table 1 

SUMMARY 

Estimate 
of the present and :,otential reg_uirements 

o.f 
INDUSTRIAL WOOD 

- according to major g1!'oups -
Period 19,0-1975 

Q;E:~UJ2S 
1. Build:i.ng Material. 

(a) 
(b) 

1r'imber 
Plywood andbea:f<1s 

,., .·, '. .'"~ . . ' 

T ct al : • . . • . . . • . • . • . • 

2. Iviining .. Q •• o o ••••••• °' ••••• 

3 •• Transport and Communication 
4•, Woodworking Indust?y •.•• -•• 

· ~::. Packaa;ing. . ...•.... o ••• o •••• 

6. Pulp and Pape?· ••••• ~ •••••• 
7o Rayon ........ ·.-;.o·•··•·~•-°'••o•• 
8. Matches •••.•.•.•.•••.•.••• 

Total; Majo:i- requirements 

Minor reg_uirement~ 
( eotiage industries, 
handicraft:, etc.) 
15% of total 

GRAND TOTAL 

_l21Q_ _12§..2_ _1212- _1212-
--.In 1,000 tons of round WGod ~-

(50 oft each) 

1,800 !,150 2,400 2,750 
601 - 180 310 570 ------ _____ _.-;_ ------ -------

1,s,o 2,330 2,710 3, 32_0 

360 420 570 720 
740 825 900 765 
400 456 513 595 
380 490 600 ;10 

40 120 250 1,100 
400 ,oo eoo 

150 190 220 ~,o 
--------------------

3,930 5,231 6,363 ~,270 

590 785 954 1,240 

.... --------
4, .'520 ,,016 i,317 9,510 

--=------=-====== 

Balance of Reg_ui?ements and Supply 
of 

INDUSTRIAL WOOD 

12!;Q 1"2§5 · 121Q .l.215 12~5 
Re.-41.uireme nts •• e e • e O O • e e • e • e •• In million tons (50 cft ·each) 

Supply; 
Recorded 
Unre co?dei. 

e e e e ,;r, • • 0 e G • e 

• 0 e e o. 0 ,~, 0 ... ,_ 

4.3 

6.0 7.1 9.5 (12) 
3.5 4.0- 4.5 ( 5.0) 
1.0 o.8 0.7 ( 0.1) 

' .. ~ ----- --· --------------) 
4.5 4.8 5.2 ( 5.7 

~~1..§-!!.9~ . G • i:, G • • g. • • • 0 • 0 • • • • • • • • - 0.2 - 1.5 - 2.5 - 4.3 (-6.3) ---------------------------------------------------------------------------
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RECOM.MENDATIONS 

General 

As :,revieusly indicated, India will be confronted, witM.in a 
relatively short period, with an a01;.te shortage of induetrial wood and 
several other eesential forest products. Since wood ie a basic raw 
material for every developing.economy, a gap of this magnitude and at 
this stage of expansion may serioul'!ly af;fe ct India's overall develepment 
programe. Every possibility -s:t.ould be explored to overcome thie 
critical situation. 

Fortunately, mo_dern sil'-{icultural and industrial techniq_ue~, if 
closely coord:i·nated, offer ways and means of gradually selving India's 1. 
problems, provided action on a high level ie taken without aelay. 

India hae a hundred years old foreet tradition and is famous fer 
having specialized in the production of valuable but rather slgw-growing 
timbers, Eluch as teak iitnd sal. The .fact that, in the modern world, 
forests should be fully integrated ;..s a baeic a~set into the context of a 

.a; ' . , ' 

developing n;:,;tional·economy with-itl'5 fast increasing and strongly 
differentiated requirements ~as, hewever, not yet been sufficiently 
realized. 

Con~ervation of resources - similar to the situation in Europe eome 
degades ago - is still the leading principle, ·where.as an expanding economy, 
on the eve of modern industrialization, reQuires the highest tennage of 
production ~f organic raw material within-the shortest -J)Ossible period 
ap'1 at the lowest possible costs . 

• similar difficulties apply to forest induetries; these have mostly 
been established by chance without overall planning. 

A coneidera:lle problem is the fact that there ha~ b~en, up to the 
present, no high-level body for the integrated planning of forestry and 
forest in<;lus_tries from the national viewpoint _and for checking and guiding 
all phases of development. 

;Q§:~§:~1:§ -

The recommendations for solving India's forest industrial problems 
within the period under view may be summarized as follows: 

1. Intensification_of_production 

India's fo?est prgduction does net exceed, at present, 0.1 ton :,e? 
acre and_ year. The:!'e are, "however, considerable areas of very hig• 
productivity where 3, 5 9 1 and even 10 tons pe:r- year can be produced in 
short rotations by careful selection of site~ ·and plantation off a-• t 
grow i ·u g s :p e c i e ·s. De-1\ails of implementatio:a were diecussed 
during tb,e visits to the States 1 at the Ministry of Food and Agricul tu.re 
and the Forest Reeea?ch _ Ins:ti tute, :Deh::ra Dun. · 
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It is strengly suggested to select 1.5 million acres (i.e. about 
1% of India 1 s forest area) in.the most productive zones, and to plant, 
during a period of 10 years, 150,000 acres every year with fast-growing 
species under a .modern system qf intensive management. Assuming an 
annual increment of 3 tons only, ?t least 4.5 million tons of additional 
uniform industrial raw material would be available from 1975 on. 

Succel"sful i m p 1 e m, e n t a t i • n 
requires, before establishment~ 

of this ba~ic ~cheme 

(a) 

(b) 

(c) 

(d) 

careful selection of areas (including ecological 
analysis); · 

~election of species with l"egard to the uses under view; 

tentative location of the indul!trial sites, including 
power, transportation lines, availability of water, 
;ia b our , , e t c • ; 

arrangements {or mgst intensive management,_ based on an 
administrative unit (Forest Division) of nQt more than 
25,000 acres . 

. The productive capacity of this scheme, al though confined to 1% Qf 
India 1 s total forest area, would double the quantity of India's pl"esent 
;production of industrial wood. Marketing is no problem as plantations 
and indust~ies have been integrated in advance. 

2. 'Devel•12ment_of .the hill. f•rests 

~The second most important pos:;;ibility for increasing ~upplies is the 
integrated develepment of the Himalayan coniferous forest~. This. problem 
has been studied for decades, but only now has the stage been ?eached 
where it can be tackled.successfully since g 

(a) demand has greatly increased; 

(b) · majc,r communication lines are under construction or will 
be built in the near future, 

(c) techniques for dev~loping mountain forests have reached a 
high degree of perfection; 

(d) two forest officers have recently been trained in 
Switzerland in moderh logging techniques. They could 
organize and guide the pilot schemes, assisted by the 
logging instruct-ors tra:Lned under the FAO/Swiss scheme some 
years ago. 

As four States (Punjab, Himachal Pradesh, Utta~ Pra~esh, Jammu and 
Kashmir) are concerned with ·the same problem, it is. suggested to 
concent·r·ate effort~. 
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The following procedure" is recommended i 

(1) All four States should participate in a joint venture for 
more thorough development of the hills. 

(2) Each State should appoint a State Logging Officer to deal 
with all problem~ of logging techniques, increase of 
production and reduction of waste. 

(3) The mechaniz..ed units, at present operating in Kashmir, 
could serve as the first pilot scheme, to be sponsored by 
funds from tho Central Government and available to each 
State for training. 

(4) Within two years, each State should have its own unit to 
be worked departmentally for adjustment of technique~, 
collection of data, and to convince contractors to purchase 
similar equipment for their own use. Terms of auctioning 
standing timber should be~adjusted in such a way that the 
,Jurchasing of modern equipment be comes profitable to 
-J?ivate parties. 

(5) Government units should be operated on a semi,....commercial, 
flexible basis. · Technical development, training and 
evaluation of· results may be guided by the officer in charge, 
Logging Branch, Forest Research Institute,· Ileh:ra Dun. 

Owing to the importance of t]11s problem, requesti::. for international 
aid (e.g. from the U .n. Special Fund for Economic Development, or other 
organizations) may have good pr:.Qs~ects, provided a basic organif;ation as 
indicated ·J:ias been set up meanwhile. 

3. Im12:»oved_utilization of_low-grade_ timber 

A point of similar importance is the improved utilization of non
cbmmercial species and low-grade timber by simple means. .A striking 
example is the scavenging units in Andhra Pradesh, which convert low-
grade timber into uniform sizes for economical extraction ~ight in the 
forest with mobile equipment. Theee timbers are collected at a central 
plant for re-processing, including seasoning and preservation when 
required. By modern methods (finger-jointing with synthetic resin), such 
short-length timbers can pe converted without loss of strength into endless 
products of very great length, which can then be cut as desi?ed. 

In the case of low-grade teak (e.g. Rajasthan), this system would be 
highly economical and such products could even find an export market. 

It is l!luggeeted to establish in every State at least five of such 
uni ts, similar t• the plant. in And_hra Pradesh, ~uppleme nted by equipment 
for converting short-length timbers into commerci,i;i,l product~. 
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4. Substitution of timber by large-sized boards ---------------------------------------------
One bf the reasons. for recommend,ing plantations .of fast-growing 

species, intensively managBd, on 1% of India's forest area afose from 
the necessity to produce on a large scale various types of boards, 
suitable for replacing timber in many fields of constru;ction. An 
amount of 450,000 tons of raw material from such plantations has been 
earmarked for 1975 for this purpose, supplemented by ~00,000 tons of 
forest and agricul tura1 waste arnl 50 ,ooo tons of reeds (in total, 
700,boo tons) ·. 

This program is indispensable for compensating•toa large_extent 
the future shortage of solid timber. Present production is still 
negligible. · · 

It is further suggested to develop, at an early stage, 
applicati~n techniques for these new products to ensure most economical 
usages under Indian conditions. 

5. ~u:17,etitution of_timber_by ~o:rganic IYroducts 

In most fields where wood is used at present, it will also be an 
indispensable commodity in the future. There are, however, certain 
fields where it might be replaced by other products~ 

Railway sleepers, for instance, are already produced in many countries 
with good results from pre-stressed c~mcrete. (In Western Germany, 50% 
of all new sleepers are from this material,) In the estimate for 1975, 
it has been assumed that about half of .the sleeper requ:i,rements · may be met 
by this materiai since cement arid steel will be sufficiently available in 
future. 

6. Ensuring :,ulp _ and paper requirements 

Paper requirements (including cardboard and newsprint) are estimated 
to increase from 450,000 tons at present to about 2.1 million tons in 
1975. To ensure raw material for such quantities, a fundamental change 
in the pattern of raw material supply and adjustment of techniques in new 
niills is needed. Experience in many :parts of the world has proved that 
commercial writing :paper and ne,ws:print can be produced from So% hardwoods 
and only 20% of long-fi br.e raw material, In the case of newqprint, about 
3U{o of long-fibre pulp is require&. (Example: Newsprint factory at 
Khulna, East Pakistan~ daily capacity 100 tons.) 

Raw material supply~ One millio.n tons of fast-growing hardwoods 
have been earmarked for 1975as raw material for paper and 0.6 million 
tons for dissolving pulp. Up to 0~6 million tons have been reserved 
for substituting wood by modern cardboard products in case of a shortage in 
pac~agti:ig; (total 2.2 million tons). 

It is recommended that, in plann:Lng new pulp or paper factories, the 
selection of industrial sites and location of plantations should be 
thoroughly coordinated. 
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Higher yieldsg Tn India, bamboo is being processed by ccnventional 
methods with a yield of 45;s unbleached and 38-40% bleached. With high
yield methods, yields up to 75% can be reached for unbleached and 55-60% 
for ble.ached pulr. In the case of .hardwoods, the yields of bleached 
pulp are still higher. 

It in sugge'.'lted that in issuing industrial licences efficient use 
of raw material should be considered as an important point. 

Diss9l ving pul),i_ As a general rule, 1 ong-fibre raw material should 
prirr:arily be reserved for expansion of the paper program; whereas for 
dissolving pulp in the first place hardwoods should bG used. Yields in 
the case of bamboo are reported to be about 25%, in the case· of hardwoods 
33-35%-

7. Economizing_fuelwood_consu~£tion 

Ninety-five percent of the fuel wood requirements are intended for 
cooking. Efficiency is mostiy less tliari 10;6. ·By the improvement of 
kitchen stoves under FAO guidance, efficiency has been raised to 25% and 
more, resulting in a reduction of fuel consumption by 50%. 

It is recommended to popularize these improved kitchen stoves by 
incorporating this item into the Community Development Program for action 
in. all rural areas where th~:re is a shortage of fuel. 

8. Encouragement of_small-scale_and_cottage_industries 

Most forest products (a great number of wood species, bamboos, canes, 
grasses, medicinal plants, essential oils and even certain leaves) are 
eminently suited for creating add:i tional empl oymen_t in rural areas. This 
field is so vast that only after a 'th0i6ugh survey of the existing cottage 
industries can it be determined which additional lines of production 
should be taken up. and what prospects they offer in the domestic market and 
for export. 

India lacks a number of important raw materials,. available in the 
Far Easter-n conntx'ies, on which additional cottage industries could be 
based. •, J3y selo ct ion of suitable sites and plant introduction, most of 
these plants could also be made ava,,ilable to India, ·e.g. 
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High-class canesi 

The medium.'...thick "Manila-Type", superior for light 
fur11i ture ( avajl8-ble in Cele bes and parts of. the 
Philippines). 

The thick, spotted "1fanaw-Type", for heavier furni:ture 
(available mainly in Malaya). 
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Bamboo specialitiesi 

The light yellow type for interior decoration 
(available in Taiwan). 

The s:,otted type for ornamental purposes (reported to be 
available in Korea and Japan). 

The solid -.'J:pe, replacing cane for· cheaper productB 
(available in Cambodia). 

It is recommended for the fostering of additional cottage industries 9 

based on forest products g 

to conduct a survey of existing units with regard to employmeni, 
lines of production, type and supply of raw material; 

to enrich the Indian resources of raw material for· cottage 
industries by plant introduction; 

to request technical assistance frQm countries known for 
efficient production (Japan) and from areas open for imports 
(Europe, NoJrd l\.merica), for developing highly marketable .. 
products. 

Implications 

Implementation of this basic development program requires 

(a) An organization with authority to coordinate forest and 
industrial planning, check requirement trends, en~ure raw 
material supply, and to guide the development in all phases 
sf implementation. 

(b) Adequate allocation of funds for surveys, preparation of 
prejects, pilot schemes, plantation programs and industrial 
investments, unless covered by the private sector. 

(c) Intensified research in the fields of: 
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Sil vi culture: Classification of forest areas with a view to 
determining are~s of highest production capacity to be 
earmarked for the fast-growing plantation scheme; 
selection of tho most suitable species (including import 
of seed). 

Utilizatiom Classification of the raw material according 
to economic availability and suitability for varioue 
industrial uses; development of application techniques 
for new products not sufficiently known in India. 

Economic~i Analysis of costs 9 prices and other basic 
factors in areas proposed for implementation of projects, 
marketing studies for new products. 
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( d) Programming reg_u0sts for international aid and technical 
assistanceg 
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Pre-investment surveys. 
Pilot schemes. 
Assistance in planning, impletnenta~ion and integration 

of high priority projects. 
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A. CHARACTERISTICS OF FORESTS AND FOREST INDUSTRIES IN INDIA 

1. General 

Since forest industrial planning should be integrated into the overall 
economic pattern of the country, a few basic data may precedeg 

Population (estimate 1960)g 

Geographical area (in 1,000 s~.miles)~ 

Topographical indicationsg-
Percentage of total area 

Mountains (6,000ft.and more) 
Hills (up to 6,000ft) 
Plateaux 
Plains 

Estimated distribution of rainfall g 

More than 50 inches per year -

415 million 

11 'fa 
18 % 
28 % 
43 % 

on about one-third of the total area~ 
30 - 50 inches per year -

on about one-third of the total area; 
Less than 30 inches-per year -

on about one-third of the total area. 

Sources of national inoorne (see Table 2). 

Classification of land use in India (see Table 2). 

India in the context of world economyi (World 100) 

Population 
Cattle population 
Land aroa 
National cin:oome 
Railways (number of loco
motives, coaches, wagons) 
Trucks 
Motor oars 

15 % 
20.2 % 

2.4_ ·1o 
3 % 

4-- 5 % 
0.7 % 
0.3 % 

2. Forests 

India 1sforest aroa - according to States is shown in Table 3. Distrib
ution of broad forest typos has boon ostimated as follows -~ 
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Temporato 

Coniferous 3% 

Broadloavod 4% 
7% 
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Tropical 

Evergreen 
:Diciduous 
Othors 

12°/o 
80°/o 

-2% 

93% 

Tho classification of forests - according to tho pcJ,.ttorn usod by Indian Forest 
Statistics - is summarized in Tabla 4,dovolopmont of rocordod production 
(industrial wood and fuolwood) and its distribution according to Statos in Tables 
5 a - c. 

It is striking that tho coniforous forests of tho hills roprosont only 3 % of 
tho total forest aroa lJut supply nearly 25 % of tho timbor output (including 
roundwood). 

About 75 % of all revenue is raised from timber and fuelwood, 25 % from minor 
forost products. (About 20 million buffaloes, cows and bullocks are grazing 
in the forests.) 

Tho economics of Indian forests in comparison .with tho situation· in technically 
highor dovelopod countries (Central Europe) aro shown in Table 6. 

This comparison should sorvo as a guido for assessing the possibilities for 
future development. 

Two facts require special considorationt 

a) Tho relatively lowoutturn and - as a consequence - tho very modest net 
profit per aero; this, in spite of a considerable percentage of valuable 
timbers ( teal-c) and tho comparatively high prices of industrial wood at tho 
consumers end. 

b) Tho extremely low contribution of forestry to tho national income (forestry 
0.6 %, agriculture 50.2 %). Tho fact that agriculture (not sown area) covers 
nearly 40%, forGstry 22 % of India s total area, explains tho necessity to re
oriontato forestry towards intonsificati on 1:md closer integration into tho 
expanding industrial economy. 

Forest industries. 

:Devolopmont of forest industries in India is still unbalanced. Chemical utili
zation of forest products (papor)has mado remarkable progross 9 tho same is truo 
for match production and toa-chost plywood. Also timber seasoning and prosorvation 
have advanced quite fast duo to tho activity of tho Forest Rosoarch Institute, 
:Dehra :Dun, and tho necessity to economize wood as much as possible duo to rising 
prices. 
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Sawmilling, howovor, is still in its infancy and groat quantities of timber aro 
wasted overy yoar through old-fashioned methods of Conversion. In tho hill forests 
with coniferous timber, hand-sawing is still tho rulo and will continue till 
extraction is fully roorg'1nizod. Tho systom of sawing is closely link'od with 
tho system of logging, cl,nd only by construct-io;·•of roads on a largo scale can those 
groat losses gradually bo roducod. 

I. 

SOURCES OF NATIONAL INCOME - 1950/1951 

1. Agriculture 

Farming 
'Forestry 
Fishorios 

50.2 % 
o. 7 % 
0.4 % 

2. Mining, Industry9 
Handicraft 

;Mining 
Industry 
Handicraft 

3. Commorco, Transport, 
Communication •• 

4. Other Services 

... 

• • - • • 0 

II. 

51.3 '% 

16.1 'fa 

17 .7 % 

15.1 % 

TABLE 2. 

CLASSIFICATION OF LAND USE IN UJDI.A - 1955/1956 in 1000 acres 

Total % 
Land put to non-
agricultural usos 32.614 4 
Not sown aroa 317.981 39 .4 
Fallow. 60.414 7.5 
Forests 179.773 22.3 
Barron and uncultivable wasto 85.054 10.6 
Pastures and culturablo waste 130.434 16.2 

Total land 806. 270 100 'fa 
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State or 
Territory. 

Andhra Pradesh 
Assam 
Andamans 
Bihar 
Bombay 
Delhi 
Himachal Pradesh 
J arnmu and Kashmir 
Kerala 
Madhya Pradesh 
Madras 
Manipur 
Mysore 
Orissa 
Punjab 
Rajas than 
Tripura 
Uttar Pradesh 
Wost Bengal 

Total 
(in sq.miles) 
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FOREST AREA 

- according to St~tes and Torritorios -

Roserved Forests Unrosorvod forests 

TABLE 3 

Forest Area 
Total 

0 0 • t.l O O O O ti o. 0 0 0 • • 0 • e e • 9 .• 0 • • sq.miles ">•••.a-•·•.•••••••••o• .. •••••oo•• 

159508 8,582 24,090 
6,256 11,068 17,324 
2,080 373 21453 
1,491 11,797 13,288 

17,577 14,534 32,111 
4 10 14 

636 3,415 4,051 
8, 05.7 ( domar.c.a t o.d) .2, 5.2 .. 0 10,577 
3,493 1,293 4,786 

30,439 36,036 ~6,475 
8,267 8,267 

338 1,987 2,325 
11,168 2,405 13,573 

8,568 16,017 24,585 
216 .5, 633 5,849 

2,309 14,672 . 16,981 
1,200 1,247 2,.447 
8,238 7,085 15,323 
2,668 1,756 4,424 

128,51,3_ 14.0,4.30 268,943 

In terms of acres 

~"'. o ••••• o ••••••••••• Ir1 terrns of l1ectaros ................. . 

.33, 2'84, 867 36,371,370 69,656,237 
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CLASSIFICATION OF FORESTS* 

- situation 1955/56-

1. From the outturn 
point of view 

a) Merchantable 
dedicated to 
timber production 
Other forests 

b) hi.accessible 

2. By legal status 

Reserved 
Protoctod 
Unclassed 

3. By composition 

a) Coniferous 
·b} Brtradleavedg 

Sal 
Teak 
J\rliscellanoous 

Total 

Total 

'l'otal 

* Sour co 2 

Indian Forost Statistics 
(-Agricultural Situation in India) 
. .Juno .19 59( Provisional) 
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125,631 
89i5-08 

215,139 
... 

53,562 

268,701 

138,791 
64,911 
64,999 

268,701 

9,736 

40,449 
22,445 

196,071 

268,701 

sq.miles 
... -·11·· · ··II 

II II 

II II 

II " 

sq. miles 
It 11 

II 11 

sq. milos 

sq. miles 

II II 

It II 

11 II 

II II 

TABLE 4. 
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RECORDED PRODUCTION 

OF·· INDUS'l1RIAL -WOOD -* 

TABLE 5a 

1249/50 1950/51 1951/52 1952/53 1953/54 1954/55 1955/56 

••• o Cl ••••• o •••• ., • " • • • • • in mi 11 ion c ft ..................... . 

1. Timber 
a) coni-

ferous 37 26 26 29 20 25 32 
b)broad. 

leaved. 74 80 74 68 67 84 88 

Total 111 106 100 97 87 109 120 

2. Round.-
wood 

a)coni-
ferous 1 11 16 4 3 3 2 

b)broad-
leaved. 22 18 24 13 17 23 23 

Total 23 29 40_ 17 20 26 25 

3.Pulp and 
matchwood 

a) coni-
ferous 

b) broad-
leaved ., /2 1 1 

Total 1 2 1 1 

GRAND TOTAL 134 135 140 115 109 135 146 

0 8 0 e O • 0 0 0 -• · .• ::- ... ~ ... Inc te-rm-s --.o:f-,--mill-i-0.n,.,A;ons ( 50 cft) . ........... 
2.7 2.7 2.8 2.3 2.2 2.7 2.9 

··········~-0 In terms of million m3 •~•o~••••••••••o•••••• 
3.8 J.8 4 3.2 3. 3.8 4.2 

3/.· Indian Forest Statistics 
1949/50 - 1955/56. 
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TABLE 5b 

RECORDED -PRODUCTION 

OF FUELWOOD * 

1949/50 1950/51 1951/52 1952/53 1953/54 1954/55 1955/56 
• o •• o ••••• "'. '° ••••••• in million cft ..... ., ................... . 

1. 'F;uelwood 

a) coniferous. 20 
b) broadleaved 352 

Total 372 

2. Charcoal 
wood 

a) coniferous 2 
b) broadleaved 27 

Total 29 

GRAND 
TOTAL 401 

24 
369 

393 

2 
26 

28 

421 

OCJOOVOO••n()Oo••· 

8 8.4 

•••••o•~•o•••••• 

11.4 12 

* Indian Forest Statistics 
(1949/50 - 1955/56) 
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In 

7 
352 

359 

1 
18 

19 

378 

terms 
7.5 

10 
316 

326 

8 

8 

334 

13 
307 

320 

8 

8 

328 

11 
301 

312 

66 

66 

378 

12 
314 

326 

56 

56 

382 

o:f _mi lli.on :tons.(. ~O - Qft) ......•.•.• , 
6.6 6.5 7.5 7.6 

In terms of ~illion ~3 •• 0, •••••••••••••••••• 

10 9~5 9-3 10 10.9 



State or 
Territory 

Andhra Pradesh 
Assam 
Andamans 
Bihar 
Bombay 
Himachal Pradesh 
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INDICATION OF RECORDED PRODUCTION * 

OF INDUSTRIAL WOOD AND FUELWOOD 

- according to States and Territories -
( average 1955/56 - 1957 /58) 

Industrial 
wood 

5.0 
7.7 
3.5 

- 3 .8 
17.9 
14.3 

Fuelwood 

In million cft 

13.0 
9.0 
o.8 

-14.0 
37.4 
11.7 

Jammu and Kashmir 20.8 2.0 
Kerala 5.7 5.5 
Madhya Pradesh 22.1 215.0 
_Madras o.8 7.LO 
Manipur 0.3 0.8 
Mysore 11.0 27.0 
Orissa 12.4 10.0 
Punjab 4.5 1.5 
Rajasthan 2.0 1.3.1 
Tripura o.8 6.4 
Uttar·P:radesh 17.0 63.4 
Vve_st .B.engal 6.5 30.0 

GRAND TOTAL 156.l 471.6 

Total 

18.0 
16.7 
4.3 

17.8 
55.3 
26 .o 
22.8 
11.2 

237.1 
11.8 
1.1 

38.0 
22.4 
6.0 

15.1 
7.2 

80.4 
36.5 

627. 7 

.•..... In terms of million tons (50 oft) ..... 
3.1 9.4 12.5 

• • • • . . • In 

4.5 

terms of m3 
(million) 

13.4 

* Based on provisional data supplied 
from the States and Territories. 

17.9 

TABLE 5 c 

Note~ The above data should be considered as rough indications only,since 
the reports of the States do not specify to what extent posts, other small 
timber and charcoal have been included in the data, if collected free of 
charge. The actual production can be assumed on the average le)% higher for 
timber and 25% for fuelwood 9 this balance is included in the estimate of 
unrecorded production. 
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TABLE g. 

ECONOMIC INDICATIONS 

Cor.nparisoni of Indi21s present forest economic situation with the situation in 
Central Europe 

1. Forest Area 

per ca1Ji ta 
- acres -

2. Present Wood 
Consumption 

per capita 

India 
0.5 

India 

Ratio 
1 1.4 

Central Europe 
0.7 

Central Europe 

Industrial Fuelwood Total 
Wood 

Industrial 
Wood 

Fuelwood Total 

•••• g ••• ,, oft ............ .. gOc,0.00 ......... cft 00000•0••• 

Rocorded 
Unrecorded 

Industrial wood 
Fuelwood 
Total wood 

0.4 
0.2 

0.6 

3. Present Racorded 
Wood Production 

per aero 
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1.0 
5.0 

6.0 

1.4 
5.2 

6.6 

Rati.1?> 

17.5 

between per capita consumption 
of industrial wood and fuelwood 

India 

1 
1 
1 

Rat.io 

~al Jl;_ur-9.;g~. 

29 
0.6 
3.3 

between total recorded and 
unrecorded wood consu...~ption 

per capita 

-3-0 
1.0 

India Central Europe 
1 4 

India 
•• o ••••• • • • ••• • • • C ft 
4 

1 
Ratio 

1 0.1 

Central Europe 
& o ,:, 6 0 0 0 0 0 0 0 0 0 0 0 II O o' 0 

50 

12 

20.0 
1.5 

21.5 
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4. Accessibility 
of Forests 

5. 

a) Percentage of .forest area 
considered accessible ~according 
to prosont statistics) 

b) Indication of actual accessibility 
(length of forest roads in mil~s 

India 
about 

75% 

per sq.mile of forest area) India 

Indication of Financial 
Returns. per Acre 

Gross revenue 
Expenditure 

Net revenue 
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about 
O.J-0. 5 

1 

India 

4.4 Rs 
1.9 II 

2.5 Rs 

1 

Ratio 

Ratio 

Central Europe 
about 
99% 

. Cont.ral .Europe 

8 

20 

Central Europe 
(example~ 
Switzerland 1956) 

110 Rs 
45 II 

65 Rs 

26 
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B,. AN.AL YSIS OF REQUIREMENTS ~ SUPPLY OF FOREST PRODUCE . (period 1960-197 5) 

The o•jootivo of this principal chapter is to analyse the whole fii.eld 
of wood utilization item by item in order to chock trends of consumption 
and supply El.nd to evaluat0 the findings as ba·sis for a program of action 
for each field and for tho economy as a whole. 

This chapter covers: 

1. Building Material 
a) Timber 
b} Plywood andboar'1.s 

... 
2,. Mining 

3. Transport and Communication 
a) Railways 
bl Ship- and boatbuilding 
c Pow(3r, telephone and telegraph 
d Vehicles 

4. Woodworking Industry 

5. Packaging ·'" 
a) Wood 

~-
7,. 

8. 

a) Plywood 

.Paper 

Rayon 

Mitc\.os 

Summary: Estimate o:fl;;;.p:reS:ent and J?.Otent:LaJ_ requirements of 
Industrfa.i. Wo·o-c1 

9. Fuolwood 

10. Tanning Material 

11. Lac, Rosin and Turpentine (including other extractives) 

12. tJVIedicinal Plcl..nts and Essential Oils 
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I. Building Matorial 

1, Timbor 

In assessing roquiremonts of solid timbor for building purposes, throo 
main fiilllds of consumption should be distinguished: 

Housing, non-residentialconstructio:µs a:nd rural uses. 

The bulk of timbor {about 80%) is required for housing, the major 
part fo"r urban areas, whereas in tho village chqape.r methods of- construction 
prevail. 

For housing, certain statistical data aro available; the estimates 
for non-residential construction arEI, based on discussions with the main 
government agencies concerned (Public Works Departments, Minist?y of 
Defence) the requiromonts for rural use on indications collocted: whilst 
touring the various Btates~ 

a) Basic housing statistics 

The total number of houses ~vailable in India (excluding Jammu and 
Kashmir) was estimated in 1951 fbr 

Rural areas 
Urban areas 

Total 

54·.,million 
10,3 II 

64.3 million 

In 1881, the rural population amounted to 90.8%, in 1951 to 81.7%. 
Progress of industrialization and improved living conditions in t·l:fe ci tios 
~ill further ex]ledite urbanization. 

~he number of persons in one house amounted in 1951 to 5.5 in rural 
and 5.8 in urban areas. 

Number of Rooms por Household 

Rural areas Urban areas Cities only 

Percentage •.•••••••.•••• 

One room 34 44 67 
Two rooms 32 28 19 
Three rooms 15 12 5 
More than three rooms 1, ' :1• ' 100 100 100 
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Floor Space per Capita 

Areas sq.ft sq.ft sq.ft sq.ft sq.ft Average 
Below- 26- 51- 101- More· f'lonr space 

26 50. 106 200 than 200 per capita 
... - .-- . ---- --- ---- ----·--

1. Rural 7% 8% 24% .32% 29% 99 sq.ft 

2. Urban 3%- 16% 25% 28%. 26% 89 sq.ft 

3, Cities 4% )6% 20% 24% 1,% 67 sq,.ft . 
. onl 

Technical charactoristi~s: in. rur~l aroas a.pout ~5% of ·the houses 
have mud plinth, 83% walls and m~d, bamboo and reeds, 70% roofs of straw, 
grass or reeds; in urban areas about 44% mud plinth, 42% mud walls, 33% 
grass and thatch roofs. (Fordej;ails see Ta\le 7), 

t ~ .Building :program . 

Urban areas; During the First Plan period, about 1.3 million houses, 
i._e. 260,000 houses por year, were constructed in cities and towns. The 
Second Plan anticipated ab·out 380,000 houses per year with an annual 
investment of nearly Rs. 2., billion or 2,3% of the national income. 
Even_ this :progr.am was unable \y far to fill the existing gap; 

Tho urban population in India increased ty.28,7 mi'llion between- 1931 and 
1951, but the number of houses only ay 3..,2 million. Assuming 4.,7 p-ersons 
po:r;_ hcmse 'as the usual rate, there was ,even in 1951, a shortage of 2. 5 
million. houses· in India 1 s urban areas. ,This figure meanwhile has · 
increased- to _5. 9 million, taking into account the need for replacement of 
over-aged houses and for demolition of slums. It can, therefore, be 
assumed that during the next plan periods buildi.ng activity will still 
increase considerably. · 

Rural areasg l1he numbor of· houses in the villages is about 5-times 
more than in the towns and cities. The neel for improvement of the 
housing situation is equally urgent as about 50 mi'.l.lion h,ouses (90%) 
require r,econdi t.ioning or should be partly rebuilt. 

Economic difficulties, how_oi.r!9r,' for such rehab:Ui ties are far great 
in the rural aroa-s than in the, towns, since th~ farmer Ofi.U only .afford 
to spend about Rs.· 2.- per sq.ft of plinth area, whereas, under urban 
conditions, 10 ~ 15 Rs are still considered acceptable, due to the higher 
level of income. 

For rural housing schemes it is therefore indispensable to concentraie 
on cheap, locally available building material and to re·duce lab9ur costs 
as much as possible by an organized system of self-help. 
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c) :Building toohniquos * 

Hou.so ·typos in India a.ro groatly influo:nced by climate and habit: 
In the northern pl~ins with hot summers and comparatively low rainfall, 
houses. m:o .buiLt with thick walls and· .. thi·ck · r6ofs but small doors and 
windqws.. In the humid regions, tho walls are thin and the roofs l1ght 
and sloping. In regions liko Assam, the type of construction is influenced 
by,cso,ismic factorsg ' construction is light and consists to a large ·extent 
of bamboo and thatch.. Tho most important building material in .urban areas 
all. o;vor Tndia is ..brick (estimated :production; 5,000 million un:Lts ::per 
year)~ Northern ~n .. ~~.1?: .1:!-.S)9..Q,\1J:ri;;.sl.,iQ6 _ 1Qo/o .. o±'.tho pr.oduc,ti.an. In rural areas 
earth, sun:.:.:.a:rio·cC-bricks, stone::, supplomontod by small timbor, bamboos and 
gras·sos prevail •. Actual timber houses aro confined to higher altitudes 
only. " 

d) Prosent lovel ciil timbor 0eonsum;ption 

There is - as already indicated - a dis.tinct .. di:f-fB.ronoe be'.tween the 
rate of timber consumption for housi~g in urban ~nd rural areas. For 
urban const::r;-uctions, the average roquirements per house:- •have:-been estimated 
at .40 - 60 oft, th;3reas· in rural areas tho requirements (rourid and ~~wn) 
reach hartly 5 - 10 oft. ·· 

The biggest i terns for which w6'0d iif being used in urban and rural 
areas are doors and windows. Compared wi t.h Wostorn countries, the 
cons'qillp:tio:q of timber for housing intndia is extremely low {Central· 
Europe:- - 250-:-300 oft .. and North. ,Am~ica: 500-800 oft ·per house). :Due .to 
l:i~i ted availability, the :pric·e of struct~al :timbers a:re a,bout 50 - 100% 
higher in i[11dia than in Europe. - The ce:np~al Pubt'i<'.f,Works :Oep?-rtme11t 
calculate? :th1:J.t. nearly 13% o:f the costs: :for finished r,ost9.ential b;u.ildings 
in urban areas account for timber (soc Export Committee R;eport on-
Buil ding ; Works . bf CPVill, 1 94 9) • 

According to discussions with the government authorities concerned 
anq,. lo pal inquiries, tho future ro·q_uiroments of timber for;, 

housing (urban~nd rural), 
non-res identiaJ.. cQnstruct~ions (public works, defence; harbour and 

wha:.rf development, governmental and private administrative 
buildings, shops etc,) and 

rural usos (fencing, tools, household equipment, rough fmnishing, 
exco,pt car,ts :and rural• housing) 

can be assumed in terms of round timber - as followsg 

* see Monograph on Housing situation in India (National Building 
Organization, New Delhi, 1959) 
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Estimate of Timber Requirements 

for housing, non-residontial construction a_nd rural uses 

Housing ( 1 ) 
urban g about ~0% 

·rural t ·· n - 40% 

(2) Non-residontial 
.:}onstructions . 

(3) Rural USTIS 

Total 

- L - 8333 

1970 1975 

in million tons of roundwood, 
50 cft oach 

'1.2 1.8 

0.2 0.25 0 ... 3 0.35 

·0,.5 0.5 o .. 6 

·2·:r5 2 .. 4 2.75 

Percentage 
of total 

( 197 5) 

100% 



Aroa 

'i •. All rural aroas 
2·. All urban aroas 
3. Citicis 

Area, 

·1-. 11.11 rural aroas 
2,. All urban areas 
3. Cities 

Area 

1,. All rural aroas 
2·. All urban areas 
3. Oitios 

Source: Monograph 
(National 
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TECHN"ICJ-.L CHARLCTERISTICS 

.OF. EO.USE .TYPES .. IN .. INilIA 

1 • p 1 i n t h 

Mud Tirnbor, 
wood, 

bamboo, 
rood 

84·.5% ~-. 7% 
44·.3% 1-.7% 
2-0. 2% 0.9% 

...2 •.... w al.l 

•Mud Timber, 
bamboo., wood, 
reed C.I .. 

sheets 

BJ. 2'fb 0·.9% 
42·. i% 2· .• 0% 
21.7% 6.0% 

J. R 0 0 f 

Straw, Corrugatod 
grass, sheets, 

thatched, asbestos 
bamboo shoots, 

or rood tilos,otc. 

69·. 6% 23',5% 
32·. 9% 33,. f,% 
14.5% 27.2% 

Brick, 
comont, 
stone 

12·.3% 
53'-3% 
78.D% 

Brick, 
-0emont, 

con-
crete 

15·.5% 
55,.2% 
72.1% 

Cement 
con-

crote 

1'.7% 
i 9'.2% 
43-5% 

on Housing Situation in India 
Buildings Organization, New Delhi, 

Table J 

Others 

0:.5% 
0-~1% 
0.9% 

Others 

o· .. 4% 
o-. 7% 
0.2% 

Othors Others 
(bricks in 

mortar 
etc,) 

2·.4% 2',8% 
10·.3% 4·.0% 
12.5% 2.3% 

1959) 
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2. Plywood and Boards 

In ordor to roduco wasteful consumption of sawn timber, large
scale product'ion of various types of sheet material from organic sources 
is imperativo .. 

a) Commercial plyvvood 

India's plywood industry started with the' production of tea chests 
which reached recently 100 million sq_.ft per year. Development oi c-omrnorcial 
plywood was comparatively slowsr. In 1947, production amounted to 5.8 million 
sq.ft and increased till 1959 to 45 million. It is assumecl. that a p::i:;oduction 
up to 150 million·sq_,ft (commercial·pl-ywood) for furnitur'e, boat~15uilding, 
doors and even structural units would find a ready market. A great number 
of species which cannot be us'Od for tea ohosts due to smell or colour would 
be available for this purpose. 

The raw material req_uirements would develop under this program as 
follows: 

Estimate of Timber Requirements for Exp1:msion of the 

J:lroduction of Commercial Plywood 

Tentative procluction target 

Timber requirements 

b) Fibrebbarg,::; 

1965 --, 
••••.•• in million s~~ft 

50 100 125 150 

••• in 1,000 tons of roundwood ••• 
(50 cft each) · 

40 80 100 120 

World prOduction cif f:i:brebi!:lards is asswned to exceed 4 million tons 
in 19.;o. 

There a;re at preser:tt only two fiprobbard. factories in India, one in 
Bombay Sta to with a capacity of about 30 daily tons and a second w.i th a 
provisional capacity of 15 t_ons in Kerala, to bIL_enlarged up to 30 daily 
tons. The first factory uses as raw material nearly 30 hardwood species 
in mixture (including bark), supplied from :'forests; the second mainly 
waste from tho neighbouring plywood fabtory. 

Fibreboard impprts in the past were confined to 15 - 20,000 tons per 
yenr, partly duo to shortago of foreign exchange,' partly to lack of 
knowledge about fields and methods of application. 
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In Vfostern countries, techniques of fibreboard "production have roachod 
a high stag~ of perfection and no further basic improvement of techniques 
can be expected in the near future. A grop.t ,deal of research and develop
ment, howover, has recontly boon devoted to techniques of'-fibreboard 
application for various uses, and due only to this fact fibreboard has 
become an indispensabl0 commodity in modern constr-qction,. This line of 
applied research is still lacking in India, and it is suggested to fill 
thi_s gap as soon as po.ss'ible by also using the experiences of more 
industrialized countries. 

Under this assum,ption :f:ib::re1;>oard requirements, at present limited to 
15 - 2Q,OOO ~ons, are likely to increase,within ij,yoars ·up to ,50,000 tons. 
For such a_ br~E!.d development scheme, .:Production techniques shotJ..d be 
tli;noughly adjus.ted to tropical requirements. The main points io be 
considorod aroi 

( 1) Differentiation of products g _Softboards (spec. gravity about O. 3) 
for insulation are expected to got only a limited market in India 
due to sudden changes of hu~idity and attack by termites; but by 
impregnation with_ certain bit'Wl1:Lnous products ad'jus_t'mign.t for 
specific purposes is"pcissfble-,·- B:ard.boa:rds.(spec. gravity ,.o and 
more) will gain a much_ widem; market_ (,in h_o11,~ing, non-resid'ential 
construction and t":ransportation) "'if- c·ar-ofully air-tempered. They 

. are, howove:r, not suitable ::for all 'climates duo to tho tendonc;y 
of warpingundo:r e:X:tremo coridition.s .. Medium hardboards (spec. 
gravity o.6.- 0.7) are U:P to n_ow the most suitable typo for 
tropical a'reas. Duo to lower donsity they do not warp. To ensure 
high stability they should be produced with a thidknes.s of 8 - 10 mm'. 
Boards of this type require for economic production a moulding press~ 

Tho Indian market is expected to absorb those three types in the 
following ratio: 

Softboards 10% 
Hardboards . . 30% 
Medium hardboards 60% 

(2) Selection of raw mater_ial: For softboard, bagasse can be used with 
·good results, as practised in general countries; for hardwo0d'any · 
kind of soft- and hardwoods (including waste from plywood plants'), 
provided the composition of species c4n be kept somewhat uniform~ 
The same i•s true f.or medium hard boards which allow up to 25% of 
fillers (o,.g, coconut coi:J; dust or others). 

(.::,) Processing methods; :Differences in tropical raw materials can be 
overcome by a light chemical treatment of the chips if combined 
with a pressure of 10 - 15 at~ This procodure allows the reduction 
of cookingtime.to about 20 minutes and ensures - -after hot air 
tempering - improved water resistance of tho. boa?d .• 
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(4) Capaci tyi For production of medium· hardboards by applying m9ulding 
presses a r:iinimum oco:Q.omic capacity of 20 daily tons (in 3 shifts) 
is still feasible, vV:qereas for hard- and· softboard a minimum 
capacity of 30 - 50 daily tons is noeded. 

Estimates of Raw Material 
Requirements for Production of Fibreboards 

1960 1965 1970 1975 

• • • • • • .. in 1,000 metric tons .....•. 

1 5 50 100 150 Tontativu IJ,1.·1.Jduction target 

Raw material requirements: ••• in t,OOO tons of roundwood~ ..... 
(50 oft) equivalent 

a) ·wood; ($olid) 

b) refuse from wood industries; 
agricultural residue 

c) Particle boards 

20 

(3) 

50 too 150 

(20) (30) (40) 

In 1960, world production of particle boards is expected to roach 
about 1. 5 million tons. In Central Europe production 'of particle boards 
surpassed fibreboards, in WestorriGormany even :plywood. 

This new t;y:;pe of board was developed on an industrial large scale 
only after the last WE!tr and can be :manufactured in great varietyg 

light boards 
medium heavy boa;rds 
heavy boards 

: 0·.2 
0,.4 

: o.8 

0·.4 spec. g:i-avity 
0'~ 8 II 11 

ll ll 

Ahout 95% of the production in Central Europe.ranges between 0.55 and 
o. 65, Le; similar to natural wood. 

The main reasons for the fast d1;:velopment of the particle boards 
industry are~ 

Nearly every spocios, except thol:lO heavier than 0.7, can be 
used 'even in small billets from 3 inches diameter on.-

Practically no water is required.-

The product is large-sized, :uniform in its properties but variable 
iri thicknoss from 8 - 30 mm.-

Warping, shrinkage and splitting is practically· eliminated.

Offcuts can again be joine·d to large units by synthetic resin 
without loss.of strengt~. 

- L - 8333 



- 34 ,. . 

.A c0nsiclora1Jlo nuE1bor of factories havo been established in tropical 
areas during the last fow years (South iunorica, Africa and Asia). Of 
special interest is the factory in Thailand,' using mixed tropical hard
woods, and plant in Taiwan, based on bagasse. 

There are, however, .some spacial features to ·be · consi.dored under 
Indian conditions: 

( 1) 

(2) 

(3) 

Economy: In Europe tho breakdown of .pro_duction costs shows roughly 
the following characteris~lckt~ Wood: 20%;: b:Lr.i.ftGJ:'.{i;;ynthetic resin) i 

17%; steami ·4%,;· eTectricit'y·~· .. 4%;· we,.'gos· and salaries~ 11%; depreciation: 
7%; repairs~ 10%, cost of marketing~ 27.%. 

For .a rapid development. of tho market, the price of particle' boards 
should bo about 15% lower tnan plywood of· the same thickness. 

In India, synthetic glue is 50 - 100% more expensive than in Europe; 
this would greatly handicap.the sound development of the industry. 

'!n fut:ure - according to information received from Hindustan Steel 
Ltd., Ranchi - chemicals for -synthetic resin from the three steel 
plants Rourkela, Bhilai and nurgapur will be available in the 
following Quantities~ 

Phonol-pure 1,000 tons per year ) based cm an annua1 out-
Crcsol-pure 500 fl JI II ) put of 3 million tons 
Xylenol.:::.piife 150 II II II ) of steel: ingots. 

Total 1,650 tons per year 

Since steel ,capacity will further increase, there is a· good chance 
of meeting tho reQuirements of the anticipated particle board industry 
by the domostic supply of binders, provided arrangements can be made 
to rosc:,rve th0$e quantities _primarily .for forest. industries. 

Selection of r-3-w l;llateria;t.g In principle, all species, except the very 
heavy ones, can b'e used •. The_ro is, however, a limitation in the 
degree of mb:ture. Heavy and light species reQuii-e grading according 
to weight groups, so that the mixture can be kept uniform. Bagasse 
represents a_n excellent raw material for ·particie boards', confirmed 
by the laboratory tests of the Forest Research Institute-,· Dehra. J)un', 
and the industrial runs in Taiwan with a daily capacity of 50 tonse 

Technical aspects: In Central Europe, about 90% of all' part-icle board8 
are produced by plate presses, 10% by· extruding methods. 

Somo 'basic, points,. important for programming of industrial production, 
are~ 

Debarking of wood is indispensable; storage of the raw material in 
wa.ter coxrn::iAerably increases t.he g;uali-ty· of. tho chips.-

Particles for hi'gh-class boards should be produced· in a standard 
thickness of 0.2 mm for the covering layer and 0.4 mm for the 
core. Fo:r one-layer board the average thickness should be 0.3 mm; 
the width may vary botweon 2 - lO _mm, t'he length between 20 - 30 mm.-
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For smallor plants,for which expensive three-layer machines cannot 
bo afforded, a similar effect can be achieved by an air circulation 
device which' places tho thinner ·chips on the outor side, tho 
heavier ones inside of the board.-

During tho last ten years the time for treating the board.in the 
hot press has been redueod (for boards 19 mm thick) from than 
20 •minutes to 10 minutes, under efficient control -even to' 5 
.minutes, resulting in considerable increase of production. 

(4) Plant capacityg Particle boards should bo produced at a price at 
· loaE:lt 15% loss than plywood of the same thickness, in order to 
replace gradually also solid timber in various fields. The world 
trend, therefore, loads to tho highly mechanized plants of 100 
- 200 daily tons capacity with electrical contra~ of all phases 
of production. Under Indian conditions,where tho sources of 
raw material arc scattered, a capacity of 30 daily tons (in 3 shifts) 
or 10,000 tons per year shoul.d · be assumed as the minimum, provided 
the layout of the plant allows doubling of the capacity at a later 
stage. 

Under the assumption that domestic supply of synthetic r(:)sin c~il:· 
be ensured, tho following program is proposedi 

Estimate of Raw Material Requirements 

for Broducti'on of Particle Boards 

Tentative production target 

Raw material requiromen~si 

a) w·o"o<l (ii6I:1d) 

b) refuse from wood 
iridµ~'trie s 9-"t:i9-gas se 

d) Waste boards 

•••• i:n. temms of 1,000 metric tons._ ••• 

5 20 50 100 

in terms of 1;000 tons perroundwood 
, •.••••.• (50 cft) equivalent •••••••••• 

2.0 40 100 

(5) ( 10) (30) (40) 

India has large ;hidden rosources of low-grade waste·- not suited for 
fibre or particle board production - in forest aroas (roed grasses in , 
Assam, Bongal and Uttar Pradesh), from forest industries (match factories, 
katha production, sawrnillsg CalcuttaJ Andamans, Kerala), and still bigger 
supplit§i··or·a:grfc'iutuI'al waste (bagasse, cotton stalks, rice husk, etc.) .. 
It is assumed that 0.5 million tons of such unused organic ~ate'.rial could 
easily be collected at regional centers for. industrial purposes. 
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Recently two procosses have beeri put into industrial operation which 
enable utilization of lmv..;.grade waste g one in North :America which 
concentrates on use of short-fibr-ed sawdust for production of high-class 
furniture boards ("cultured wood"g plant at Meridian, Mississippi, USA), 
tho second in Austria, converting sawdust, reeds and similar refuse into 
large;..sized·ouild:Lng boards for construction (partitions_, ceilings, 
roofs) and utility furniture, Both processes-are characterized by the 
following facts g · · 

No·synthetic resin is' reCJ_uired since the cellulosic material itself 
acts as a binder, i.e., in the case of the l\merican process by 
chemioal means, in the European process by a thermic-mechanical 

• treatment.,... · · 

Both processes' produce a medium heavy boa.rd, as ·preferred in 
construction, They are alr$ady operating on industrial scale. 

Cost data !il::re at present only available with the European factory, 
which produces the boards at 50% of the costs compared with resin bound 
particle boards. (Tho present plant has an outturn of 10 tons per day 
in 2 shifts, due to shortage of sawdu:st, larger plants of the same typo 
are in planning stage in Scandinavia). 

It is suggested to study bothprocef'lses oc1.refully and to :iimport 
- as a first stage - some commercial quantities of boards for practical 
experimentation under Tnd.ian oondistions ... :. · ' 

ff ·.these .trials provo technically and economically successful, large 
additional resources could bo put to profitable use for substitution of 
·solid timber. 

With regar~ to availability of raw material and ma~keting prospects, 
the following production program can be antioipatedi 

Tentative Production Program 

of Tuiedium Rea ]Wildin :Boards fivom Or anic W.:tste 
without use of Bynthotic resin 

.Tentative production target. 

Quantity of raw material 
(forest and agricultural waste) 
required 
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1 960 12§j_ 1 970,: 197'5 
••••••• in 1,000 metric tons •••••• 

30 60 100 

• •• ·.in 1 ,ooo tons of roundwood ••• 
(50 oft oach) eg_uivalent 

(40) (75) (-100) 
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o) Minoralizod woodwoo.f slabs ahd, .. hollow :b1.ocks 

International statistics on those,importa;µtproducts are not yet 
available. A tentative ass·es·sment of production -in Central European 
countries indicates· th'l:\.t Western Germany produc(B at least '700 1000 m3 of 
mineralized wootlwo·o1 slatis, Austria' about·300 1 000-m3 = 1 million m3 in 
these two countries, only. (Apout' 0.3 m3 of wood are req_uired for 1 m3 
of mineralized wOodwool products). 

I:ri indmrtrialized·countries, ·wood consumption for fibre and particle 
boards gradually exceeded req_ui.rements for woodwool products; in most 
tropical areas, however, these prOducts rank first since they represent 
an id_o.¥1 building material for l'ow-cost housing. and - in the, form hollow 
blocks - oven for tall buildings. 

The importance of this material for the tropics results from the 
following facts: 

Mineralized woodwool products can be produced in relatively small 
industrial units with an investment of about US$ 150,000 fo:r 
manufacturing material for nearly 5 low~cost houses per day. 

Due to mineralization (by magnesite or cement) the products' are 
termite-proof and to high extent fire and water resistant. 

Production of woodwool requires small timber frotn 4 in-che.s diameter 
on; spoc.ific gravity sho14d be. not more than 0.5.- 0.6; the contents 
of extractives is confined to less thqn 1% sugar, 2%_tannin or 
3% oil. Small q_uanti ties of gums and resins are usually tolerated. 

Mineralized wo·odwool products provide a very eff0ctive. insulation 
against heat .. 

Plai::t0ring'is easy and can either be done by hand or by machine 
spraying. 

Production in the tropics started prewar in Africa·and has meahwhile 
been extended to Burma, Malaya, Ceylon, :Brit:Lsh North :Borneo and Hongkong; 
here - due to acute housing shortage - tho largost production developed. 

Some years ago, hollow blocks were also made from the same material, 
primarily for taller buildings in urban areas. For this product.even wood 
shavings, coir dust or bagasse can be used. By pouring concrete, with a 
relatively small cement content, into.tl1e holes, construction can 
considerably be reonforced, requiring ··only little steel. 

Although production seems easy and practicabl0 in small plants, 
specialized machinery and good ·deal of ''know-how" is required to ensure 
high-grade products and economy. 

F<?r tho permanent construct.ion of Iovi-cost house.s in the tropics, 
mineralized woodwool is in the first line for te-chnical and economic reasons. 
Fortunately, India has sufficient rawmaterial (c,.g,. from plywood.and match 
factories, thinnings from light and medium.heavy species,··to initiate a 
considerable production without delay. This production, however, can be 
increased by a very large extent as soon as plantations with fast-growing 
species yield their first thinnings. 
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TontativG Production Program 

for mine.ralized woodwool slabs and hollow blocks 

(especially 0armarkod for_low-cost'housing) 

i 9_60 ,. 

in terms of ,,ooo tons(50 cft each) 

Tentative production target 

Quantity of raw materic.l 
req_uired~ 

,50 300 ~00 

a) wood (solid) 30 70 200 

b) industrial refuse in 
wood oq_uivalent 

f) Reed boards 

(20) (30) 

Reed was considered for long time a minor forest pr'oduct only to be 
used by vil],age.rs .for thatching and other _local purposes, In recent years it 
has become a raw material of some international significance, after modern 
machinery was developed '.for compressing this bulky mb.terial .into "endless 11 

boards, stitched by wire. 

The main technological characteristics of this·material are: 

Righ insulation capacity, nearly eq_ual to cork~ (one inch· board 
supplies an insulation effect of a two feet brick wall). 

High durability, duo to tho silicate cqntent of the outer lay0r .. 

Light weight (spec, gravity 0.2). 

Stiffness in tho width, high flexibility in the length (easy bending). 

Simple production. 

Variation ,of thicknes.s~ 2 --:- 5 cm. 

Reed boards of this typo are being produced in ,9 countries (including 
.Iran and Iraq); total production por year has been _estimated at i 50 
million sq_.ft. 

The biggest production :plant (yearly output 20 million sq_.ft) 
in 1iilestern Germany, using impor:ted reed. from Hungary and Rumania. 
one plant hacl alrea.dy, been erectod in Ind'ia (Uttar Pradesh) with a 
ca:pacitJ" of 3. 6 million sq_.ft .per 8 hours,._ 
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The largest resources of reed ar<:r in Assam (yearly availability up 
to 400,000 tons of which nearly 50% are suitable for this purpose)., 

For exploiting the reed resources in Assam, the factory should be 
erecte.d near the river',so that the product can easily be shipped by boat 
to the Calcutta market. 

Yearly production capacity 
of i machineg 

Reg_uirements of wire per year: 

Price per machine: 

Number of machines to be 
sugge_~ted per factoryi 

1 million sg_.ft (in 1 shift) 

45 tons 

US$ 10,000.-

at least 3 

Since raw material is plentiful along India1 s great river systems, 
the folloJ7ing development program is suggested: 

3. 

Tentative Production Program 

of reed boards 

•••••••• in million sq, ft 

Tontativo production target 3 20 

........ , . 
100 

Reg_uiroments of raw material. ••• in terms of 1,000 met.ric tons • ., 

10 30 50 

Summary 

a) Requirements of commercial plywood, boards and allied products 

The 1:resent requirements of sawnw'ood may bo estimated at 2 million 
tons, 50 oft oach.(or 100 million oft). 

In 1975, tho reg_uirGJnonts vvill amount at loast to 3.,2 million tons 
according to indications gathered by an0lysing consumption trends of major 
items~ Supplies of sawnwood from oxistingsourcos cannot be increased to 
such an E:ixtent within n 15 year peri.od~ Substitution of solid wood by new 
types of processed.wood (including reeds and ngricul tural residue) is 
indispensable.for fj~ling tho gap~ 
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b) 1Ilentativo production program 

Tho proposals have beon based on raw materials which are mainly unused 
up to now. Table 8 shows types and quantiti~$ 0f raw material could be 
made available for this purpose. Under this progTam.requirements will 
reach 450,000 tons of roundwood equivaient in 1975, supplemented by 
about 200,000 tons of waste from various sources. 

Implementation of this "1960 - 1975 program would 
increased additional production (in metric tons) of 

Commercial plywoodg 
Fibreboards 
Particle boards 
Waste boards 

1960 

"15,000 
15,000 

59000 
nil 

tons 
!I 

ll 

35,000 tons 

result in an 

.1.212 
40,000 tons 

135,000 II 

100,000 ll 

100 000 II 

375,000 tons 

Accordingly, 1975 '.Produ,ction will exceE::d tho present production 
level by about 10 times. 

By conve~ting timber or substitutes into large-sized sheet material 
(such as plywood and building boards), usually considerably thinner than 
sawn timbe~, the quantity of finished material - in terms of area - is 
larger than the volume figure indicates, resulting in a striking increase 
in economy. 

Tho above mentioned 'four types are primarily meant for construction 
a8tivi ties in urban areas. For rural Emd somirural requirements, 
including low-cost housing projects, an additional group of large-sized 
building material (mineralized woodwool products 2nd reed boards) had 
l:le_e_n_:p:rnpos.Qd wb.i.c.h. 0.1:i.n be produced at a very economic price., 200,000 
tons of low-grade wood and 50,000 tons of reed (mainly from Assam) have 
been earmarked for this purpose. Those products repres'ent a vory important 
additional contribution in order to substitute sawnwood. 

c} .Te.clinical and eco.nomic indications 

Table 9 summarizes some of the main charact·oristics of tho proposed 
ri?oducts from tho viewpoint of ·economic planning. Tho data should be 
regarded as rough indications only. 

d) ·J)eveio:pment of ma?kets 

M9st of the above products arid their application are not yet sufficiently 
known in :India. For this reason evon tho present r:iodest plants have had 
some difficulties in disposing their produc~s. Two points, therefore, 
are essentialg 

To make full use of all experience from abroad in the application 
techniques of these new :products (e.g. by moans of technical 
assistance).-
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To ensure attractive prices for these products for facilitating 
timber substitution (see Table 10). 

e) Indication of investments 

:Table 9 shows which'investnients according to the present state of 
techni~ues - can be assumed per ton of daily production (based on the 
present Central European price level). Table i1 indicates the average 
yearly investments re~uired for reaching the anticipated p~oduction 
capacity in 1975. 
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Table 8 

SUMMA.RY 

TENTATIVE PRODUCTION TARGETS 

Commercial Plywood and Boards 

1960 i 965 1970 .!.ID 
. . . . . . in million sq_.ft ........... 

1. Commercial plywood 50 100 125 150 

•• ~. in ,,ooo metric tons ........ -41 •• 

Commercial plywood 12 25 30 40 

2. Fibreboards 15 50 100 150 

3. Particle boards 5 !:O 50 100 

4. Waste boards 30 60 100 

Totalg 32 125 240 390 

... in 1,000 tons (50 cft each) •••• 

5~ Mineralize~ woodwool 
products 150 300 600 

. . . . . . . in million sq_.ft ........... 
6. Reed boards 3 20 60 100 

- L - 8333 



- 43 -

Table 8 a 

'rJMBER REQUIREMENTS 

Commercial Plywood and Boards 

1960 1965 1970 1975 
. ~ .. -... .,. ·- .. ' .. 

••••• in 1,000 tons of round••••• 
wood (50,cft oach) 

AO· 

2. Fibreboards: 
a) wood (solid) 20 
b) refuse from wood indus~ries; 

agricultural.residue (3) 

3. Particle boardsi 
a) wood (solid) -
b) refus~ from.wood industries; 

agricul tu:ral residue (5) 

4. Waste boards 

5. Mineralized woodwool productsg 
a) wood (solid) 

b) industrial refuse 

Totalg Wood (solid) 

Totali Refuse 

60 

(8) 

80 

50 

(20) 

20 

( 10) 

(40) 

30 

(20) 

180 

(90) 

100 

100 

(30) 

40 

(30) 

(75) 

70 

(30) 

310 

( 165) 

120 

150 

(40) 

100 

(40) 

( 120) 

200 

r~10 

. (200) 

•• in 1,000 metric tons of reed ••• 

6. Reed boards 10 30 , 50 
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SUMMARY 

of some 

technical and economic indications 

for production of plywood and various boards 

Assumed plant capacity 
(daily tons) 

Thickness (mm) 

Av. specific gravity 

1 • Raw material 
(metric tons) 

2. Synthetic binde::. 
(kg per ton of 
finished product) 

3. Powe? (Kwh) 

4. Heat (in terms 
steamg tons) 

of 

5. . Water { tcms) 

6. Labou~ (working hours 
_ f9? p~g_cl½c_i;J_on)_ 

Plywood, 
(3 piles) 

20 

4 

0.65 

Fibre board 
(medium 

ha:rd 

30 

8 - to 

0-65 

Particle 
board 

30 

8 - 30 

o.6 

Reg_uirements per metric ton ot 
finished products 

c.. 7 1,.3 1.2 

60 0 - 10 80 

200 550 350 

1.5 3.5 2.5 

·1 - 10 60 0.2 

80 15 10 

7. Investments pe~ daily 
ton (3 shift)~~ US$ 30 ,ooo 40,000 35,000 
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Table 9 

Waste 
board 

Reed 
board 

20 ' 

25 25 

o.6 0.2 

1.1 1.2 

- r:, (only wire 
100 kg) 

450-550 -10 

1 

1 

-15 20 

25,000 10,000 
(i shif't 

onl 
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Table 10 

INDICATION OF PRICE RATIOS 

(based on Central European price level) 

Product 

i ~ Commercial 
plywood 

2. Fibreboard 
(hard) 

3. Particle board 
(3 layer type) 

4. Waste board 

5 .. Mineralized wood-
wool slabs 

6. Reed boards 

For comparisoni 

7. Sawnwood· 
(spruce-fir) 
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Assumed thickness 

mm 

4 

4 

19 

25 

25 

25 

25 

Allowable price of sq.ft 

Rs 

0.50 

0.35 

0.85 

0.45 

o_.40 

0.35 

0.60 
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INVESTMENTS 

rog_uired for 

Implementation of the proposed ~rogram 

Table 11 

in order to substitute sawnwood by other organi9 products 

(commercial plywood and various types of boards) 

---- Period 15 years----

1 • Commercial plywood 

2. Fibreboards 

3. Particle boards 

4. Waste boards 

5. Mineralized woodwool slabs 
and hollow blooks 

6. Reed boards 

Requirements in 
foreign currency& about 70% 

Note: 

Annual investment 

US$ 

~00,000 

1,200,000 

750,000 

550,000 

800,000 

100,000 

.3~600,000 
per year for the 
period 1960-1975 

Products 1-4 are mainly meant for construction in urban 
areas, 5-6 for low-cost housing in rural areas. 
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II. l'Jl:i..ning 

India's coal production is expected to reach 50 million tons in 1960 
and about 100 million tons in 1975. The main production centers aro Bihar and 
West Bengal 1 which supply about BO% of the total output. 

For 1,000 tons of coal nearly 4 tons {50 oft each) of pitprops are 
required, which is less than 50 % compared with Western Eu:rope, rnainly due to the 
difference in mining oondi ti ans. 

Besides pi t:pro:ps, I.ndian mines consume considerable quantities of sawnwood 
for sleepers and constructions which - in terms of roundwood - equal about 80 % 
of the quantity required for :pit:pro:ps. 

The question whether the present rate of timber requirements (4 tons of pit 
:props for 1,000 tons of coal) will increase in future when mining has to include 
deeper seams cannot be onswered at the present stage. 

According to indications received from the National Coal Development Corp
poration, Ranchi and other·sources, future demand may develop as follows 

Tentative Roqui:rements of Pi~ raps and Sa~mwood 

Assumed 
Coal 
Production 

Reg_ uirement s 
of 

Pitprops 
Sawnwood 
(in terms of roundwood) 

Total (roundwood) 
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both mainly hardwoods 

in Indian Coal Mines. 

50 

200 
160 

360 

in million metric tons 
60 80 

in 1,000 tons of round wood 
(50 oft each) 

240 . 320 
180 250 

420 570 

100 

400 
320 

720 
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III. T.:r;-ansport and Communiqations 

1. Railwa;zs 
a) Mileage and gauge 
The main system of transportation in India are the railways. The breakdown 

of mileage(1958)according to gaugesRoute mileage Track mileage 
Broad gauge 16,246 27,235 
Meter gauge 15,481 19,297 
Narrow gauge 3 162 3 573 ---'"""--------------~ 
Total 34, ':389 50,105 

In the Asia-Pacific region, India ranks first in track length -
35 % of the total are in India, 25 % in Australia, 21% in Japan, 7% in Pakistan 
3% in Indonesia, 2.6% in New Zealand and 1.6% in Thailand. 

b) Percentage of wooden sleepers* 

The use of wooden railway sleepers in India compares with other 
countries in the Asia-Pacific region .(in 1953) as follows g 

Wood Steel Cast Concrete 
Iron 

India 
Broad gauge ~o 27 53 
Meter I! 72 24 4 
Narrow ti 70 29 1 

Australia 99 1 
J3urma 100 
Japan 100 
MaLwa 100 
Thailand 100 

* Study on Wood Sleepers in ,the Asia Pacific Region, F.AO, 1957 (revised). 

c) Reg_uirements and su12pl;y: in tho past 

India's annual sleeper requirements amounted, during the period 
1954-58 up to 300,000 vol.tons (1.5.0 million cft.), tho annual production during 
the same period only to 120,000 tons. The balance had mainly to be imported. 
One-third of the requirements were intended for new constructions, two-thi:rds for 
normal replacement. · · · ·· · 

d) Technological trends 

In 1959 the Timber Committee of the Economic Commission for Europe 
arranged a study on utilization of wood for :railway sleepers and investigated the 
prospects of wooden sleepors in comparison to other materials. 

A countrywise fo:recast of the annual reQuirements of various sleeper 
types indicated that steel sleepers are out-of-date. Of the total European demand, 
about 80 % are expected to be met during the next few years by wood, 4% by 
ordinary concrete and 16% by pre-stressed concrote. 

Use of pre-stressed concrete has been favoured by constructing tracks 
with long-length welded rails. In Western Germany, 50'% of all new sleepers are 
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already from this material which is strongly compoting with wood. Which type of 
sleeper will finally prevail is mainly a q_uostion of prico, sinGe. the basic 
technical problems have meanwhile been solved. 

e) Estimate of futu:be requiroments 

In the Indian Timber Trend Study ( 19 58) it was a,,sm:uned. that e>f .re.9.1,l.ire
ments (estimated at 200,000 tons converted or 350 3 000 tons round.wood) only one 
third: can be met from domostic production. Meanwhile, however, the Railway Board 
included a great number of additional formerly rejected semi- and non-commercial 
species into the supply program and organized sufficiont capacities.:for chemical 
treatment. By this approach the railways will be able to secure their total 
requirements from indigenous sources, so that imports can be spared. For details 
regarding future requirements and pattern of supply see Table 12 • · 

f) Summary 

. (1) For the railways in India with a track length of about 50,000 miles, 
domestic supply of sleepers is an important problem. Modern factories for 
large sc.:J,le production of sleepers from pre-stressed conc:fete are not yet 
available and wooden sleepers will still keep their position for a decade 
or more. In the long run, pre-stressed concrete is expected to take the 
lead, since cement is plentiful and wires from high-class steel may also 
be producod in due course. Steel sleepers, however, used up to now as an 
alternative to wood in India are now being discarded in most parts of the 
world and are likely to disappear also in India. 

(2) According to theso goneral trends the requirements of wood.en sleepers 
may roughly bo anticipated as followsg 

. . . . . . . . 1965 ill-2. 1975 
in tons of round.wood (50 cft. oac~ • 

350,000 400,000 400,000 200,000 

Timber requirements for railway coaches and wagons are shown in III/4 
below. 

2. Ship--and boatbuilj.ing._ 

In the Indian Timber Trend Study (1958) consumption of timber for ship
building has been estimated at 10 3 000 tons of savmwood per year ( equal to Etliout 
15,000 tons of round-vrood), mostly teak. This figur0, however, represents only 
the requirements of the few large shipbuilding yards and dQes apparently not 
consider the great number of fishing-, house- and country-boats operating on 
lakes (Kashmir), tho grent river systems and along the coast. 

This large fleet is one of the big but hidden timber consumers, 
similar to country cnrts in the rural areas. · J;.s no enumeration of these "boats 
for the country as a whole exists, tho requirements had to be estimated according 
to zones and can safely bo taken (including consumption of large shipyards) asi 
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1965 1970 1975 
in 1,000 to~s of roundwood (50 cft. each) 

120 140 180 220 

3. Power, telephono and telegraph 

Consumption of timber for polos has,up to riow,been negligible in India. 
The Post and Telegraph authoritios aro concontrating on stool polos and only in 
exceptional cases ostablishmont of wooden polos has been considered for rural 
areas. 

The Wate:p and Power Commission, however, is .interested in applying 
wooden poles to a larger extent for rural electrification schemes and to foster 
even the use of joined poles in areas where sufficiently long poles are rrot. 
available. 

The yearly requirements for this purpose are estimated at 200,000 pieces. 

Th<3 main·· center of reQuiromont is the South, whereas the major quantity 
of long and straig4t poles is produced in tho northern hills, resulting in heavy 
transportation costs. 

The Andaman Islands were expected to supply considerable numbers of 
mangrove polos to the South. But due to difficulties in extraction from marshy 
lands, treatment before dispatching and transport from the islands to the main 
land, the supplies have been small up to now. Increase of supplies from the 
islands by mechanized extraction, ostablishmont of additional treating plants 
and improved transport facilities should be seriously considered. Simple but 
effective preservation mothods 9 suitable for use at site right after felling, 
will greatly reduce trar:~po:rtat~on costs ( "osmose process 11

) ·• 

Requirements, likely to be met if joined poles will be applied to larger 
extent, aro estimated as follows 

1965 1970 1975 
in 1,000 tons of roundwood---r§o cft.oach) •••• 

10 15 20 30 

4. Vehicles 

a) Railway coaches and wagons 

In assessing the timber requirements in this field, two conflicting trends 
can be notedi 

the great efforts for increasing tho domestic production of 
coaches and wagonsj and 

the tendency to eliminate wood as far as possible from this 
line of construction. 
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The general impression is that tho present timber requirements will 
continue on the same level for some time. 

b) Trucks and buses 

About Ba% of all trucks and buses still have wooden bodies. But the 
tendency to replace or reduce wood as a structural material is obvious. 

Requirements per unit will docroaso, but the number will considerably 
increase. Therefore, timber consumption for the period under review can still 
be assumed at the present rate. 

c) Carts 

In India there are about 11 million country carts, drawn by animals and 
95% are built from wood. The number is still increasing (1946g 8 million; 1956; 
11 million). The wood requirements exceed greatly those of a) and b) although 
supply is mostly derived from unrecorded sources. These carts will still be 
indispensable to the rural economy for many years to come. 

Estimate of Timber Requirements for 
all types of vehicles 

( Summary) 

TABLE 12 

1960 1965 1970 ill2. 

a) 

b) 
c) 

Railway coaches 
and wagons 
Trucks and buses 
Ca:rts 

Total rou._ndwood 

•••• :fun 1,000 tons of roundwood 
( 50 cft each) 

60 65 70 75 
50 55 60 65 

150 160 170 175 

260 270 300 315 

Estimate of Timber Requirements for 
transport and communication. 

( Grand total) 

1. Railways (sleopers) 
2. Ship- and boat-building 
3. Power, telephone and telegraph 
4. Vehicles (railway coaches, trucks 

and buses, carts) 

Total 
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1960 1965 1970 
-=-:-:-in 1,000 tons of 

( 50 cft. each) 
350 400 400 
120 140 180 

10 15 20 

290 270 300 

740 825 900 

1975 
round wood 

200 
220 

30 

315 

765 
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IV. Woodworking Industries 

1. Furniture 

The present timber consumption of the furniture industry is estimated 
at 110,000 tons sawn - or about 150,000 tons roundwood. 

Tho requirements according to species may be assumed with 

teak 60 % 
other broadleave 
species 29 % 
conif'ers 1 % 

Ey 1975 requirements are estimated to increase up to 150,000 tons 
sawn - or 225,000 tons of roundwood. 

2. Textile mill accessories 

Utilization of indigenous timbers is mainly confined to production of 
bobbins •... .Annual timbor requirements amount to about 36, 000 tons roundwood. 
(Labour force employed in this industryg about 8,000). 

Shuttles are mainly produce~ from imported timbers. Some installations 
for production of compressed wood have recently been ordered. 

3. Pencils, battery separators 2 tool handles 

These three items require about 14,000 tons of sawnwood (or 21,000 tons 
of roundwood). · 

4 • Otho r woodworking ind us tries • 

. Timber consumption of the groat numbor of additional small industries 
(toys, sports goods, shoe lasts and heels, spools, picture frames etc.) is 
estimated to be equal to the quantity roquired_by items 1 - 3. 

5. _Summary 

Items 

Furniture 

Estimate of Timber Roquiroments of 
the WoodWOrking Industry. 

1960 1965 1970 
in 1,000 tons of roundwood 

(50 cft. each) 
150 170 190 

Textile accessories 36 40 45 
PenciJ.-s, battei0 y 

separutors 9 tool 
handles 14 16 18 

Oth\3r. yvoo~WCl:rking 
industries 200 230 260 

Total 400 456 513 
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1975 ........... 
225 

50 

20 

300 

595 
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V. Packaging 

1. Requirements and supply in the past 

In every developing economy, packing material and packaging techniques 
require special attention in the context of the efficient distribution'of 
goods. This is particularly true for India, due to the long transportation 
distances and the great variety of co1n,11odities to be shipped. 

Two groups of packing material can be distinguished in Indiai 

Commercial productsg 

Wood 
Plywood 
Eaper and Board; 

Semi- and non-commercial productsg 

Bamboo 
Grasses 

.Among .the commercial products, wood is required for heavy boxes and 
crates, plywood for tea chests (tea export), paper and board for distribution 
of smaller commodities. 

Tho semi- and non-commercial products (bamboo and grasses) are mainly 
confined to the rural areas for distribution of agricultural products. 

a) Wood (sawn). 

The main fields of application arog packing of agricultural and 
horticultural products, such as applos 9 orangos 9 tea )for domestic con
sumption)9 distribution of poveragos (lemonades, beer, etc.)~ industrial 
products (cigarettes, margarine, soap etc.). and other commodities. 

Since statistical data about requirements of wood for packaging are 
lacking, information from end-consumers in various parts of the country have 
be.en compiledg 

300,000 

Estimated total consumption 
per yearg 

tons (in terms of roundwood of 50cft); 
ro1.J.ghly 20-jo conifers 

" Sojo hardwoods. 

Demand greatly exceeds supply, especially as far as softwoods are 
concerned. 
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b) Plywood 

Use of plyvrnod as packing ma tori al is confined to tea fb:r ·export; 
India's tea production incroased from 230,000 tons in 1939 to about 420,000 
tons in 1956-57. Centers of productiong l'.ssam ( about 50%), West Bengal ( 24~/o) 
Kerala (10 %) and Madras (8 %). 

India is self sufficient in production of tea chests. Production 
increased from 28 million sq.ft in 1947 to about 100 million in 1959. 
Distrib.tion of production (based on data of authorized capacities up to 1958)g 
Assam 28 %, North Bengal 10 %, Calcutta 28 %, Korala 23 % Mysore State 8%. · 
Meanwhile production in Assam increased considerably. 

Assuming that 0.8 tons of roundwood are required on .the average for 
the production of 1,000 sq. ft., present requirements for tea chests plywood would 
amount to: 

80,000 tons of round timber per year. 

c) Paper and board 

Present consw;nption of wrapping paper and cardboard as actually used 
for packaging is estimated at 90,000 metric tons per year, i.e. aoout 25% of 
the total paper consumption of the country. 

d) Bamboo 

Requirements of oamboo for packaging have been assumed at 30 million 
pieces per year ( about 120,000 metric tons). 

e: Grasses 

There are no estimates i~egarding requirornents of grass for packaging, 
although the quantity may bo cqnsidorable~ this item should, therefore, be 
discar'ded for the time being. 

Technological trends 

Overall requirements for packaging are increasing with economic 
development, industrialization and progress of communication. There is, however, 
a strong tendency for differentiation~ In Central Europe (Austria) the value 
of packing material consumption nearly doubled from 1954 to 1959. The highest 
increase could be noticed with plastics, paper and paper board (finished); 
wood kept its position, whereas consumption of textiles for packaging dropped 
considerably. 

a) Wood ( solid) 

Consumption of solid wood for packaging shows the following inter
national technological and economic trends: 

Economizing wood consumption in packaging is impore.tive for reduction of costs 
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and of shipping weight. 

Construction of woodon boxes and crates became a matter of ongineering • 
.Application of coated nails,which increase nailing strength up to 5ofo and 
introduction of stitching machines which allow a considerable reduction of 
the board thickness,are only a few examples along this line. 

The most recent .development, which saves up to 50% wood, is the wire
bound folding chest, extensively used in North America and European countries. 
For this purpose, the wood is not sawn but converted by special slicers into 
thin boards after steaming. By an automatic machine, wires are fixed on one 
side of the boards, resulting in production of- strong, flexible units which can 
easily be folded and assembled for final use. The main advantages are~ Less 
wood but greater strength; easy storing, shipping, re-shipping and re-use; 
reduction of costs and shipping weight. · The minimum quantity of raw material 
required is about 5,000 tons per year and plant. For areas of raw material 
surplus,suoh· as the And.runans,this line o:f production offers good prospects and 
would contribute to more efficient utilization of short length and small sized 
timber. Calcutta and Madras would offer favourable markets. 

b) Plywood. 

With regard to tea-chests, only two technological trends may be 
mentionedg 

Replacement of plywood by special types of fibreboard. 
Experiments along this line have recently been 
initiated in Ceylon. -Preliminary resun::f ate 
promising. 

Use of plastic bags, protected by light wooden chests 
as described above. 

Both possibilities are still in the experimental stage. 

c) Cardboard and finished cardboard products. 

The future of economic packaging for light and medium heavy goods lies 
in the application of cardboardand its manifold corrugated products. This 
line of packaging has shown a mreat increase in many parts of the world during 
the last decade. In Centr2,J. 11i~rope, cardboard packaging is still confined 
by the railways to a gross weight of 75 Kg. Rocontly cardboard containers, 
in combination with wood or 6th.er materials, havo been developed for a gross 
weight of more than 1,000 kg. 

The cardboard industry in every advanced country has created modern 
laboratories for tailoring the packaging units according to the tecp:nical 
and economic requirements of each commodity to be transported. 

These general trends are import~nt for India since 

(1) Wood, :particularly softwood, is expensive and in short supply. Use of 
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wood as packing material should therefore be confined to agricultural 
products from rural areas who:ro rough hahdling and store,ge in the open 
cannot be avoided. 

2) Cardboard in. India is still in short supply and quite a few industries 
(soap factories, etc.) are compelled to stick to wooden boxes although 
they are anxious to switch over to cardboard. Establishment of additional 
cardboard factories and plants for conversion of cardboard into finished 
packing material should get adequate priority. 

3) From the forestry viewpoint, cardboard and corrugated proclucts pave 
the way for incorporating hardwoods to a large extent into tho program of 

.supply. Thero are at present considerable hRrdwood resources (e.g. 
Andhra Pradesh) which should be exploited for conversion into fast growing 
plantations. Under the proposed afforestation program additional large 
quantities of hardwoods will be made av.ai.lable within 10-15 years, so that 
ample·· supply can be expected. 

3. Estimate of present and future req_uirements. 

A tentative estimate of requirements and pattern of supply for all 
major types of packing material (see Table13) illustrates the changes to 
be fostered. 

4. Summary. 

India I s total raw material requirerl1Emts for packaging will almost 
triple during the next 15 yoars. Tho smallest increase is anticipated 
for tea~chest plyvvaod 9 due to tho limitations of :tea export. Also bamboo 
consumption as packing material in rural ar0as will only slightly increase. 

For wood, doubling of the present requirements has been assumed since 
wooden boxes and crates are indispensable for heavy goods in areas where 
rough manual handling cannot be avoided. 

The greatest increase, however, is expected for :packing paper, card
board and its finished products. Cardboard should gradually replace wood 
for packaging of light and medium heavy goods, provided rail or truck 
transportation is available. 

Suggestions. 

Establishment of an industrial unit for supply of modern wooden 
packing cases from the Andamans to CalcuttN and Madras. 

Incorporation of applied ros0arch in packing :problems related to 
fore.st products into the program of the Forest Ro search Institute, 
J)ehra Dun. 

Initiation of a packaging Development and Information Center for 
popularizing efficient :packaging techniques (in cooperation with 
the European Packaging Federation, 3 rue la Boetic, Paris VIII, or 
the National Packaging Institutes in Europe and North America). 

- L - 8333 



- 57 - T.ABLE 13 

. ESTIMATED REQUIREJ\JIENTS · OF P .ACKING MA.TERI.AL 

TypeC.of p'roduct 

Sawnwood - 1000 tons 
( 50 oft each) 

Plywood (tea...cb.ests only) 
million, sq_. ft. 

Paper and cardboard 
( confined to actual 
packaging) 1000 metric 
tons: •. 

Bamboo· 
1,000 metric tons 

1960 1970 

200 250 

.100 110 120 

90 180 250 

120 140 . 160 

PATTERN OF POTENTIAL RAW J\.ILATERIAL SUPPLY 

Type of raw material 

1. Wood ( round) 
2. Plywood (logs) 

Total g Round wood 
In terms of 
1,000 metric tons 

3. Paper a:hd card.board * 
( confined to actual 
packa:gin•g) • 

4. Bamboo 

GR.AND TOT.AL 
- in 1,000 metric tons• 

* Noteg 

1960 1965 1970 

300 
. 80 

380 

340 

160 

120 

in 1,000 tons of rqimdwood; 
50cft. eacn. 

400 
90 

49.0 

440' 

330 

140 

500 
1()0 

600 

530 

,4.QO 

160 

Raw material in future main],y hardwoods. 
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1975 

300 

130 

400 

180 

600 
110 

710 

630 

700 

180 

1.510 



VI. Paper 

Supply of adequate quantities of paper at a reasonable price, 
indispensa,ble for the improvement of literacy, information, packaging and 
many other uses, ia one of the most important objectives of India1 s 
Forest Industrial Development Program. 

1. Development of Indian paper consumption 

Indian paper consumption trends for the past (1925 - 1958) are 
sum.marized in Table 14. World pape? consumption at present exceeds 60 
million tons (about 22 kg per capita) and is expected to rise 1-975 to more 
than 100 million tons (or 33 kg per capita of world population). Indiafs 
present consumption is less than 1 kg but should reach at least 4 kg in 
1975 in orde? to keep pace with the general economic and cultural develop
ment of the· country and gradually to compensate fo? the present under
consumption. 

2. Organization of the industry 

There are three major types of paper industry in India: 

a) 

b) 

c) 

Large scale indus..t.ry, p.roducing,,the bulk of comme::1cial paper:, 
,(present productiong about 300,000 tons). 

Small scale industry, producing mainly straw and mill boards 
(present productiong about 50,000 tons). 

Cottage industry, producing handmade :paper 
(present - producti:ong abo.ut 3 ,ooo tons). 

Employment: The first two gr'oups of industry employ about 30,000, 
the last group about 10,000 people. 

Distribution of paper production (1958) according to States, in Table 
15,shows that West Bengal, the former center of paper production, is 
still leading with' about 30%; it is followed by Biha?, Orissa, Andhra 
Pradesh and Bombay. Considerable changes, however, are under way as there 
is a trend of decentralization and a shift towards the sources of raw 
material. 

3 .. Technological:rcharactoristics1of raw material 

Unlike concl;i,.tions .-il:1. th$ :t?I.IJJ?~:rate . zone, Indi:a, being mainly a tropical 
country, has to deal with greatly diversified raw materials. Selection 
of raw materials for various types of paper can be facilitated by a tech
nological classification according to specific gravity, fibre length, 
fibre diamete?, wall thickness, content of ash and extractives. Such an 
overall classification does not yet exist for Indian ?aw materials. 
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The following tentati:v:e __ data., .... c.o11e.a.t.eiL.from .the Wo.o_d:An1!it9rny Branch 
of the Forest Research Institute, Dehra Dun and other sources may give 
some indications as far as fibrE3 length is concerned: 

.. TYJ?e of' .. raw material 

a) .Bamboo 

b) 

Dendrocalamus -·strictus 
Bambusa. arundinacea 
Meloca!lhabambusbides 

Wood 
----a-oniferousi 

Pinus longifolia 
Pinus khasya 
Pinus merkusii 
Pinus e:x:celsa 
Pine.a. mori:hda 
Abies pindrow 

Broadleaved species g 

Boswelia Serrata 
Dalbergia paniculata 
Cassia simea 
Sterculia alata 
Eucaiyptus globulus 
Brussonetia papyrifera 

c) Grasses 

Eulaliopsis binnata 
(Sabai grass) 
Sacha?um munja 
(Iviunj grass) 

d) Suga:r cane: bagasse

.Anticipated paper reQuirements 

F-iore:'le:hf{th 

3 
3 
2 

3 
2.5 
4 
3 
3 
3 

l 
0.9 
J':ot.2 
1-.1 
1 ·.- ::1 . 

o)r 

1.8 

2 

~-4 

- 2,5 

4 
..:.. ___ 4 . 
.... 7 
·..;:;. 5 
.·,;j,,'4 

.... ·<5 

•mm 
-II 

" 

mm 
II 

II 

!l 

fl 

" 

IllID 
If 

II 

II 

II 

II 

mm 

II 

mm 

An estimate of. Indian paper reQuirements for the_ peI'iodJ 960 - 1975 
has been coF.ipiled •in Table 16,which also contains a tentative breakdown 
ac6er-rdi:rig to majo::e paper types. Due -to the present under-consumption, the 
rapid growth of population ahd progress in literacy and industrialization, 
it hasbeeri assumed that the present consumption of 450,000 tons will 
increase to 2.1 million tons during a 15 year period. (The FAO/ECAFE 
forecast expressed the 1975 reQuirements of cultural papers for South Asia as 
520% of the 1953-55 consumption; see Timber Trends and Prbspecfs in the 
Asia Pacifi'c Region, G 6). · · 
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5. Tentative Program of raw.material supply 

The changes in the·pattern of raw material supply during·the last 
three decades are indicated in Table 17. During the first stage, as 
domestic p:rqduction was still small, Sabai gra,ss (Eulal:Lpsis binnata) 
contribufecCthe .. bulk of the :raw material.. The -rriore·· the j)r6duction 
developed, bamboo, which was formerly sometimes considered as weed, became 
the majo:., source of supply. In future, however, new raw materials must 
be inc'orporated into the program of supply to meet rapidly the increasing 
demand.· Table .18 summarizes the tentative production targets and the 
pattern of potential raw material supply for the period 1960 - 1975. 

Justification: 

a) :Bamboo 

:By the development of new bamboo areas (especially in Assam) 9 improved 
silvicult..aral method1' and establishment of bamboo plantatione in 
ec·ologically favourable areas, the yearly p:1:'oduction can undoubtely 
be raised from 700,000 tons to 1., million tons during the period 
under view. The present average yield from existing forests may be 
estimated as followsg 

Dend:rocalamus strictus 0.5 tons airdry per acre and year 

:Bambusa arundinacea . 0.7 II, II II II II " . 
:Melocanna ban;tbusoides 

(Assam) : 2.0 fl II ti fl fl fl 

Increase of yield can be expected by introduction of.new fast-growing 
bamboo species from other tropical aroas(South Eazt Asia-and Africa) 

Theoretical yield data (up to 5 tons per acre- and year), as reported 
from some parts of Japan under horticultural management are misleading 
and should not be anticipated for Indi~n conditions. 

b) Wood 

Coni:f'erbus speciesi The present pulpwood contribution of the hill 
areas is negligible (about ·10 ,ooo tons per yBa?), since the transport
ation costs are p:rohibi tive. :On the other hand·,· groundwood from conifers 
is not only inihs:pensable for'. newprint but can be added' as. admixture 
to a grea:t number of pa:pe.r types for reduction of· costs. : ~wo programs 
should be followed up in this respectg 

(1) Development of th0 Himalaya region <by new methods of e~traction 
afte:r major communication lines have been established under the 
new roadbuilding program; 

(2) Introduction of fast growing tropical pines from Central and 
South America into the South-Indian States, especially to 
Mysore and Madras where conifers are practically umvailable. 
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Broadleaved speciesg The most important program f6r ensuring 
adeq_uate pulpwood supply is tho establishment of extensive . 
plantations ,yi th f 3.st growing broadl0:ivecl species, under r-otations 
of. 10 - 15 years,on carefully. ·selected areas with the highest 
ecological production capacity. 

A ten-years afforestation program with an annual plantation area 
of 150,000 acres has been suggest·ed, resulting in a total area of 
1.5 million acres aftor ten years. 

Industrial experience in many parts of the world proved that the 
• bulk of commercial papers can be .produced from 80% short.fibre hard
wood pulp mixture with 20% longfibre pulp from conifers or bamboo. 

F'or such pl'antati·ons, areas should be selected with a pot,mtial 
production of :at least 3 tons per year and acre for ensuring a 
final annual output of about 4.5 million tons of raw material .. 

Such scheme>would req_uire only 1% of Indian forest area, but 
woul·d more than double India1 s present production of industrial 
wood. 

Supply of broadleaved species for :pulpwood under such a scheme has 
been indicated for 1975 at only 1 million tons, as planta~ions 
may start in the first stage on a smaller sea.le and pa:rt of the raw 
material should also be made available· for o·thex<foclustrial uses 
such as packaging, boards,niatches, etc. 

This scheme' is considered the backbone of Indian forest, ind-.strial 
development .. 

c) Bagasse 

For the end of the Second Plan, the yearly production of bagasse 
has been estimated at 3. 75 million tons (calculated ·bone dry). 
The main centers areg 

Uttar Pradesh 2.0 million. tons 
Bihar o. 6 II. II 

Bombay 0.3 II II 

·1mdhra Pradesh 0.2 II " 
Punjab 0.15 II 11 

. Since it will take some. time gradually j;o replace bagasse by other 
fuels in the sugar mills, a potential supply of 800,000 tons of 
bagasse has been assumed for paper in 1975. 

d) Sabat grass 

Supplies are·not likely.to inc_rease; they have been taken as 
50,000 tons p<!,r year •. 

e) .Tall grasses 

.Assam has a potential production of 400 ,ooo tons of tall grasses 
per year. Since grasses will be used for other purposes also, 
a q_uantity of 200,000 tons has been assumed for 1975. 
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Adjustment of technig.ues 

The supply of raw material indicated in Table 19 will be insufficient 
to meet the full requirements unless the methods 'of paper production are· 
also made eoonomic,according to modern techniques. 

1. 

The possibilities may be summarized as follows: 

a) New types of fibrous raw material 

Pre-waB, paper production was concentrated more or less entirely 
on long flbre material; short fibre material was considered suitable 
only for low grade paper or cardboard. New techniques (cold caustic 

·s:oda process, mechano-chemical process,nonosulpb.ito proces~, etc.) 
proved.that more or less every fibrous raw material can be put to 
economic use for specific lin~s of paper or cardboard production if 
the raw material can be made available in sufficient quantities at 
reasonable price and if the methods of production are thoroughly 
adjusted to tho technological properties of the raw material and 
to the product under view, Due to the great diversity of' raw material, 
this point is of special importance for Indian conditions. Industrial 
trials have been initiated. 

b) Higher yields 

The pulping methods ·up to now mainly used in India enable only a yield 
of 35 - 40% (bleached). By modern methods, the following yields can 
~e a~ticipated for all major types of raw materiali 

Chemical pulpg 
bleached 

Semi-chemical pulpg 
oleached 
bleached 
unbleached-

Mechanical pulp: 

65% - Conifers and certain types of 
hardvveods 

70% -
55%.;.. 
75% 

Conifers, hardwoods, bagasse 
Bamboo 
Bamboo, conifers, hardwoods, 
bagasse (depithed) 

90% - Conifers, hardwoods 

For most types of paper to be produced in India ,an average yield_.of 
60% may' be assumed in future if modern production methods a:r.£L 
applied, 

Administrative implications 

In orde:p to foster technical development along the above lines and to 
guide the expanding industry, the Ministry of Commerce and Industry 
established the Development Council for Pulp, Pape~ and Allied Industries 
which cooperates closely with the Pulp and Paper Branch of the Forest 
Research Institute, Dehra Dun and other institutes concerned. 
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_Whereas the industrial aspects of paper development are efficiently 
organiz~d, the. administrative proc·edure for ensuring adequate raw material 
supply still needs/reconsideration. The sources of forest raw material in 
India are the monopoly of the States. The majority ·of existing and future 
factories will depend on several States for supplies,; ·•Up··to now, prices 
of raw material and systems of sale differ considerably from State to 
State, a fact harmful. tc the sound development of forest industries and 
the encquragement of private initiative. The following points, therefore, 
should be ,considered on a high level; 

a) Establishment of a suitable machinery fo? cooperation of States 
according to regions for ensuring long-term raw material supply 
t0. the existing factories and the industries under negotiation. 

b) Fixation of rates and terms of sale to ensure indm.strial 
economy. 

c) Decision about long-term leases .to encourage investment 
by indust{ies in, roatlbyilding, improvement of working methods 
and increase of yield. 

Allowable raw material ratesi As the price of paper has been fixed by 
government, the allowable forest rates can only be calcula't;ed 6n the basis 
of raw material costs at factory site, taking into account 'also the 

_transportat~on costs of the finished products to the market. 

From the technological viewpoint, the following rates may serve as 
•indication: 

Type of raw material 

Spruce and fir p1upwood 
(debarked) 

Bamboo 
Sabai grass 
Hardwoods 
Tall grasses 

Allowable average costs 
per metric ton airdry 

at :_factory site 

100 Rs 
75 II 

65 II 

F;o II 

50 II 

If high-yield· methods - as mentioned above. - can be in:troduced in new 
factoriE?s, a gradual increase of allowable raw material costs may be 
anticipated, resulting in the development of more remote areas and the
intenstfication of forest ope;ations. 

8. Indication of investments 

a) Industrial investments 

According to the proposed program, paper producti9n will be increased 
within 15 years from 380,000 tons to 2.1 million tons., requiring an 
additional product'ion capacity of about ~. mi.llion tons per year or 
6,000 tons per day. - Assuming that 50%, of:'th(;l'pro<aJuction will be based 
on semi-chemical pulp and g:roundwood, the investments pe:i- daily ton 
can be estim_ated at US$ 120,000. The total investment required 
within 15 yeaxs will rnnount to US$ 720 million, or roughly US$ 50 
million per year,'• o·f·this about 70% (= US$ 35 million) in foreign 
currency. 
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Since India is producing paper machinery in the near future, the 
requirements of foreign currency will gradually decrease. 

b) Forest investments 

(1) Plantation program with fast-growing speciesg This 
program deals with the establishment of 150 ,ooo· aeres 
of plantations per year during a 10-year period. l!.ssurning 
the average costs per acre with 120 Rs (including 
nurseries and preliminary roadbuilding),, the annual 
investment viilT amomit to 18 million Rs. 

(2) Development of pilot schemes in the Himalayasg it has 
been anticipated that the pulpwood supply from the hills 
can gradually be increased from 10,000 to 100,000 tons 
per year. This requires pilot schemes for the introduction 
of suitable extraction methods and training of staff. 
An amount of 5 million Rs per yea? during a period of 
4 years isrequired fo? this purpose. (Equipment should 
be secured by way of Technical Assistance) 

Summary 

a) 

b) 

Indi·an paper consumption is 
to ~~1 million tons during 
per capita consumption from 

estimated. to rise from 
ihe period 1960-1975 • 

450,000 tons 
Increase of 

1 kg to 4 kg.) 

Present production amounts to 350,000 tons. 
of the total· consumption) consist mainly of 

. apecialit.iea •.. Ac.cordirrg to the devE3).QJ;)ment 
requiremeil'ts ini975 (2.1 million tons) can 
production. 

Imports (about ~0% 
newsprint and 
pro_grarn, the total 
be met by domestic 

c) Main lines of development; 

Utilization of new types of raw material(hardwoods, bagasse, 
ta11;. grasses). 

Application of high-yield pulping methods, wherever feasaole 1 
for economi~ing raw material consumption. 

Substitution of bagasse by coal or other fuels for utilizing 
about 25% of the bagasse output as paper raw material. 

Establisbment of large-scale plant.a::tions · of fast--growing 
ha::edwoods (150,000 'acrea per year) on areas with the highest 
production capacity. 

d) The i~dustrial investments are estimated 
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the forest investments (ostablisbment 
of fast-growing :plantatiom and gradual 
development of the Himalaya region) 

Total· 

at 235 million Rs per year 

at 23 million Rs per year 

258 million Rs per year 



Years 

1924-25 
1930-31 
1935-36 
1940-41 
1945-46 
1950-51 
1955-56 
195ff 
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DEVELOPTulENT OF INDIAN PAPER CONSUN.cPTION. 

(including paper hoard. and. newsprint} 

- in 1000 tons -

Imports 

84.9 
114.7 
166.6 
105.1 

54.9 
109 .4 
148.0 

71.0 

Exports 

4.8 

1.7 
2.0 
2.0 

Production 

27 .o 
39.6 
48.0 
87.7 

108.4 
107.6 
187.7 
277.2 

TABLE 14 

Apparent 
Consumption 

111.9 
154.3 
2_14.6 
188.0 
J,,63 .3 
228.1 
333.7 
346.2 

Sourceg Paper Industry in India, by V. Podder, 1959, Page 77. 

TABLE 15 

DISTRIBUTION OF MAJOR PAPER PRODUCTION CENTERS 

according to States - in 1,000 tons -

1923 1958 
1. West Bengal 24.4 77.7 
2. Orissa 40.3 
3. Bihar 48.l 
4. Uttar Pradesh 1.8 26 .2 
5. Punjab 17.2 
6. Madhya Pradesh 2.5 
7. Bombay 22.9 
8. Andhra 20.6 
9~ Madras -

10. Mysore 9.0 
11. Kerala 8. 

Total 26.2 273.2 

Source~ Paper Industry in India, by V. Fodder, 1959. 
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.ANTICIPATED PAPER REQUIREMENTS 

1960 - 1975 

~ 

Pa:12er and Board 

(total, excluding 
··newsprint) 

Tentative·· 
breakdown: 

a) Writing and 
printing 

b) Wrapping and 
packing 
(1) Kraft 
(2) Others 

c) Miscellaneous 
varieties 

d) Pulp and paper. 
board 

Newsprint 

Grand Total 
---------

Ra;zon Pul:2 

according to papor tzyes 

.... in 1, 000 tons --

1960 12.§2 

350 700 

200 

. 60 
(35) 
(25) 

20 

70 

100 150 

450 850 

400 

130 
(70) 
(60) 

40 

130 

( 100) 
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TABLE 16 

1970 l2.1S.. 

1,200 1,800 

700 900 

200 400 
(130) (250) 
( 70) (150) 

100 200 

200 300 

200 300 

1,400 2,100 ___ ..,. -----

(150) (200) 
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TABLE 17 

DEVELOPMENT OF RAW MATERIAL SUPPLY FOR PAPER PRODUCTION 

IN.THE .. PAST. 

Typcs·of 
Raw Material 

Bamboo 

Sabai grass 

Wood pulp 
importGd 

Waste paper 

Hemp etc. 

:Sagasse 

Spruce wood 

Salai wood 

Total 

1924 - 25 
1 9 000 Jler--
tons cent age 

6 13 % 

26 55 % 

8 17 % 

7 15 % 

47 .100 % 

1944 - 45 1958 - 52 
1 9 000 Per- lj000 Per-
tons cont age tons centag:e 

187 69:-% 450 70 % 

60 22 % 50 9 %· 

7 3 % 30 5 % 

6 2 % 25+) 4 % 

9 4 % 25 4 % 
.. 20 3 % 

7 1 % 

100 % 632 100 % 

+) excluding waste- paper supply 
to mill board plants 

Sourceg Paper Industry in Ind:;La 9 by V. Podder 9 Delhi 1959 9 :page 27 
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2. 

3. 

Products 

Paper and paper 
bOard· 

Newprint 

Totalg Paper 

Dissolving pulp 

· Grand Total 
(including dis
solving pulp) 

- 68 -
TABLE 18 

:TENTATIVE PRODUCTION TARGETS 

•• o Q Q o • o o o in 1, 000 tons.· ..... o • o o 'O o o 0-· o 

350 

30 

380 

380 

700 

150 

850 

100 

950 

1,200 

200 

1,800 

300 

2,100 

200 

2,300 

----------=-----~-·--===--=--::z.=:=-==-----=-==--=-=-=-======-=--=-===-=--=-==------

TABLE 19 

Types oJ 
fibrous raw 
material in 1,000 tons 

•••••••••••• o • Q. •• airdry . ......... o .• •••• ,t •••••• 

1. Bamboo 700 1,200 1,400 1,600 

2. Wood 
coniferous 10 20 50 100 
broadleaved 30 100 200 1,000 

3. Bc1gasso 100 300 600 800 

4. Sabai grass 50 50 50 50 

5. Tall grasses 50 100 200 

Total 890 1,720 2,400 3,750 

6. Waste po..per 60 100 200 250 
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VII. Rayon 

L Requirements 

Indian. r0quirements -for rayon are increasing fast. In 1955 
consumption amounted to 38,00Q, .in 1956 to 66,000 tons. or 0.2 kg 
per capita~ i.e. in weight nearly 20 % of Indian pape:i- consumption~ 
Domestic rayon production reached 17,000 tons in 1956, but additional 
factories have been licensed meanwhile. 

·world production of rayon yarn doubled from 1937-1957; staple 
fibre output increased about seven times during this period, resulting 
in a total rayon :production of 2.5 million tons or about 1 kg per ca:put 
of world :population. 

2. Raw material for dissolving pulp 

From 1975 on, annual requirements o;f_":_d,;i,);i.so1ving. pulp-~i-n India are 
likely to excood 200,000 tons. 

If bamboo is being considered as a raw material for this purpose, 
as suggested by Japanese experts, a yield of 25 % at the most can be 
anticipated, resulting in a total requirement of. 800,000-tons of-bamboo 
per year from 1975 on. 

It is genexally accepted that long fibre raw material 1 such as 
conifers and bamboo, should .primarily be reserved for paper, whereas 
ahort fibre material, especially hardwoods, cari successfully be used 
for dissolving pulp if modern processing methods are applied. 

Indian bamboo contains - according to the Japanese investigations 
about 3. 7 1£ ash in tho outer and 1.5 % in tho inner part, but this ash 
consists to about 66 % of SL02, a point which needs careful consideration 
and adjustment of techniques. 

, I1;1 the case of hardwoods, this difficulty does not arise. In Central 
Europe· yields of 35 % with temperate hardwoods are usual. As far as 
tro.pical hardwoods are concerned, the government of Indonesia initiated 
large-scale trials several ye ~,rs ago with mo:re than hundred tropical 
hardwood species at the Technical University, '.Randung; these proved 
that there is practically no difference in yiold between temperate and 
tropical'h.0,rdwoods provided the processing methods have been adjusted 
according to the technological characteristics of the raw material. 

In order to compare Indonesian with some Indian spGoies in this 
context, FAO made arrangem0nts for the incorporation of four fast
growing hardwood species from India into the testing program at Bandung. 
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The main results (based on the report of Professor Dr. R.J.H. Bisanz, 
August 1960) may be summarized as followsi-

a) The experiments were conducted according to the sulphate proc.ess, 
partly with and partly without pre-hydrolysis, ·depending on the 
specific properties of .the speciesg investigations of the viscose 
produced, supplemented the. raw material tests. 

b) The yield of dissolving pulp varied between .. 33% and 38%~ similar 
to the results achieved with Indonesian species. The alpha cellulose 
content was also satisfactory, since for rayon and staple fib:re·90 % 
are considered ade'-luate (for cord; 95 %). 

o) The four Indian species have been classified according to their suitability 
for rayon pulp in the following succession~-

Eucalyptus globulus 9 
Anthocephalus cadamba 9 
Cassia simea 9 
Dalbergia paniculata 

3. Changes. in production techn.iques 

The above results confirm that from fast-growing Indian hardwoods -
separately processed - high yields can be expected by adjustment of techniques. 
A different point, however 9 is the utilization of mixed tropical hardwoods 
for dissolving pulp. According to recent European experiences, this problem 
can also be solved by observing the following principlesg-

a) All species with higher ash content than 2% should be discarded. 

b) Hardwoods in tropical areas should always be debarked soon after 
felling, since otherwise the ;yield will. greatly decrease. 

c) If transportation of the pulpwood to the mill can be arranged within 
a few days after folling, debarking should be centralized at mill 
site for reducing costs. The Swedish.Cambia debarking machine which 
operates with pressurized water (20 - 30 at) is considered at present 
the most efficient eq_uipment for this particular :purpose. 

d) If the wood. contains gums 'Or resins which may cause difficulties in the 
chemical process 9 a s~orage periodof soveral months - preferably at 
mill site - should. be arra,ngedo ,The period required 'depends on the 
local climatic conch tions and should be fixed by practical experiments. 
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e) Chipping of each species should be done separately. Combined cooking 
of mixed species is allowable 9 provided the composition of species is 
kept uniform. 

f) Recent experiences also indicatG. that for .. pradu.ction of high-class 
dissolving pulp from hardwoods, a two-stage process (first stagei 
treatment with magnesium sulphite, followed by treatment with 
magnesium bisulphi te) should be preferrecl to the conventional sulphate 
method. This process is worth investigating as regards Indian raw 
materials. 

4. Summa:ry 

a) Indian requirements of rayon pulp are likely to increase to at least 
200,000 tons within 10 to 15 years. 

b) Fast-growing hardwoods, such as Eucalyptus globulus, Anthocephalus 
cadamba 1 Cassia simea 9 proved well-suited for this purpose if processed 
separately; ayield of 35 % can be expected. 

c) Utilization of mixed tropical hardwoods appears possible by observing 
certain precautions regarding ash content 9 composition of species, 
etc. 

d) 

e) 

The proposed afforestation program with fast-growing species 9 primarily 
intended for ensuring supplies for the paper program, should include 
reg_uirements for rayon pulp 9 estimated at 400,000 metric tons of 
pulp1,roo9- in 1970 and O. 6 million tons from 1975 on. 

By the time these plantations maturo 9 existing resources in Madras 
s.tate (EuqaJyptus globulus 9 Acacia decurrens) 9 natural forests in 
Andhra Pradesh - earmarked for conversion into fast-growing species 
- and in case of emergency oven bamboo, may fill the gap for the 
transition p0riod. 
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VIII. Matches 

1. Production and consumption trends 

Prior to the first world war 9 nearly the total requirements of matches 
in India were met by imports, mainly from Sweden and Japan. 

Yearly consumption at that time amounted to about 300,000 cases (oach 
case 50 gross of match boxes 9 60 sticks per box). From 1924 on~ a large 
mechaniz0d industry developed. In 1928 the domestic production amounted to 
about 360,000 cases and in 1951 total requirements of nearly 580 9 000 cases 
(or 29 million gross boxes of 60 sticks each) were produced in tn1Y .. cbuntry. 

Development during the last decad_e is as follows ( all figures are in 
cases of 50 gross 60's)1-

Production 

Export 

Import 

Apparent consumption; 
Total 

Apparent consumptiong 
(No. of sticks per head/d~y) 

Per capita consumption in 
Indiag 

Indonesia 
Burma 
Egypt 
Spain 
Greece 
United 

Kingdom 
India 

some 

1950 lli.2. 1959 

540,643 666,486 714,258 

1,510 10 4,798 

118 2 3 

539,251 666,478 7,09 ,463 

1.81 -
other countries for comparison with 

1.6 sticks per capita/ day 
2.2 II " II " 
2.4 " ti II II 

2.6 II " It " 
2.8 II ,, ,, II 

6.5 tr II II 11 

2.1 ,, II II 11 

Match consumption in India is expected to increase during the next 
15 years by about 5% per year along the following linesi 
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1960 1965 1970 1ill. 
Total: 744,936 9)1,170 1,.1),.7 ,404 1,30J, 638 

Per capita~ 
(sticks/clay) 2.19 2.57 2.92. 3,23 

2. Organization of the industry 

The match industry in Ind.ia is grouped. into four categories (Class 
A - D) according to production capacity of the ind.i vi dual plant i-

Large industries 
(Class A)i (Factories 
producing more than 
500,000 gross boxes 
or 10,000 cases per 
year) 

Medium-sized industries 
( Class J3): (Factories 
whose production does 
not exceed 500,000 
gross boxes per yi,ar, 
but exceeds 100 gross 
boxes per day) 

Small-sized industries 
(Class C and D)~ (Factories 
whoso production doe-s -·· 
not exceed 100,000 gross 
boxes, or 25 gross boxes 
per day) 

Production 
according to groups of industries 

1950 1955 1957 
- in cases of 50 gross 60 1 -

389,175 366,666 479,318 

143,740 280,775 214,395 

7,729 20,545 

It may be assumed that the large sized industries are producing at 
present about 65%, the medium sizod industries about 30%, the small sized 
industries less than 5% of the total. 

In order to increase employmerit,· the Government favoured the medium 
and small sized industries by rebates in excise duty, resulting in a 
considerable rise of produ,ction by these groups during the last decade. 

The total labour f()rce employed in the match industry is estimated at 
40,000. 
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Roquirements arid supply' ·of· matchwood 

Consumption (in torms of roundwood) developed during the last de.cade 
as· follows-:-'-

1950 i about 90,000 tons of 50 c.ft. (Quarter 

1955 

1958 

I! 

II 

111,000 

119,000 

II 

" 

" " 

" II 

JI 

II 

girth 

formula) 

EreakdowiT·of :preserrt ri3"quirBments according to major factories ( Class 
A) and sources of supplyg see Table 20. 

The suitability .of the various matchwood species for splints or boxes 
according to quality groups appears from 1l1ablo 21. 

Percentage of species consumed is available only with the large 
industry (see Table 22). 

Present consumption of mat.ohwood per case (of 7,200 boxes) is estimated 
at 0.18 tons. As the diameters are gradually decreasing duo to shortage 
of supply, a consumption rate of at least 0.2 tons per case should be 
anticipated for the.future. 

Estimate of Future Matchwood Reg_uirements 

- in tons of 50 a.ft. -

1960 1965 1970 121..2. 
150,000 190,000 220,000 260,000 

The importcmce of the match industry within the national economy 
results from three factsg 

Match es axe a .. ooriID10dity required by every 
household in urban and rural areas. 

Match production provicles - directly or indirectly -
employment on 13, large scale. 

The match industry supplies more than 100 million Rs by 
exoise duty to the Central Governmeu1io 
(One ton of timber, costing about 200 Rs at factory 
site, yields roughly 250 gross of match boxes equivalent 
to an excise duty of more than 1 9 200 Rs). 

- L - 8333 



- 75 -· 

Tho futurn of this industry is mainly a question of ensured raw 
material supply. Required ls. a -to.t.al matchwood area of 130,000 acres (net) 9 

assuming a yearly increment of 2 tons pe·r acre as an average.· 

Unless.immediate action is taken 9 this importunt industry will face acute 
difficulties in 5..,..10 yearsi time.in raw material supply1 resulting in a con
sidarable drop of match production and in the closing down of factories. 

Touring all States it was noticed that the practical results of the 
matchwood plantation program, encouraged by subsidies from the .Central 
Government 9 are up to now negligible compared with pr·e·sent and' future require
ments. The main difficulty rE:sults from lo,ck of efficient coordination between 
industrial planning and long~term programming of raw material supply on a 
national scale. This basic point will be discussed separately • 

. Some measures for clarifying and mitigating tho situation during a 
period• of transition may bo suggested; 

a) A countrywide and realistic survey of matchwood resources and of 
the annual yield to be expected during the period 1960 - 1975 is 
impora ti ve. 

b) All species suitable for match production, should be reserved for 
this superior purpose and not be allocated for secondary uses such as 
packaging material, otc. 

c) Matchw.ood 'Should reach factories within a· three-weeks period after 
felli!fg 9 as otherwise.the waste considerably increases and the strength 
of th.8 match sticks is being reduced. Arrangements with railways and. 
shipping lines (Andamans) should inolutle matohwood in the first trans
nort nriori ty ·to ,,,,,,v,co·.1+. 1''."!+nr,:o•.1.·"'t+;on .J:' .i. ' y __ .J~ , ., -~ .a.· V •.• \. V V ...\.. C. V .L, • 

d) The Match Industry may be asked to cooperate in a plantation scheme on 
svi table rural areas in Kerala and other States by distribution of 
seedlings to villagers interested in growing matchwood. Such a sys·Ger.:i hc.s 
been successfully applied in some other countl'ies. 

e) Government agencies concerned, assisted by 1ioRJ;en1 s Associations, may try 
gradually tc> populari"ze·'·coloured ·matches whi,0h would cilco allow the use of 
wood of greyish colour ·e,t :i;.,rosent lY:ir:.:; tlE102.rded for 1:-:atchs-Ucl~s. 

f) ?o :n::~:o use of· small diameters not suited for peeling, new small sized 
machines for production of splints are at :present being developed to 
enable processing of small logs even of 10-15 cm diameter and above. 
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In some countries in the temperatG and tropical zone c·:n;i.ifers (Europe~ 
Picea excolsa; Indonesiag Pinus ..merkusii) are also being used for 
matches by applying efficient pressure bars and adjustment of chemical 
treatment. As new areas of conifers aro likely to be developed in the 
hills during the near future, the ouHr..bili-l;y or c:;uch c.d:J.itionr:l s::)G8ies by 
adjustment of processing methods should be investigated on an industrial 
scale. 

Aspects of substitution 

For tr.Jpical countries with high humidity during certain seasons 9 the 
production of match sticks from cardboard cannot be recommended. Utilization 
of cardboarcl_ has, however 9 proved successful for match boxes in various countries 
where matchwood is getting scarce (e.g. Turkey). 40% of the raw material can 
gradually be spared by substitution of this kind. 1his requires 
considerable investments both for 9 new factorios producing special cardboard 
and additional machinery for tho match industry. 

5. 

a) 

b) 

Summary 

The Indian match industry is well organized and is meeting the reg_ui.rements 
of the country oy 100%. 

The requirements of matchwood will c.:lr:w::1t double during the next 15 years. 
Resources are inadequate. New plantations have not developed according 
to expectation. About 135,00v acres of matchwood plantation area (net) 
distributed according to centers of consumption - are indispensable for the 
ensuring of clomand. 

c) A briof progr&~ of action has been proposed for mitigating the situation 
during a period of transition. 

d) Due to climatic conditions, the substitution of matchwood by cardboard 
for splints is not recommended. It c'Juld only bo considered for boxes as 
an ultimate measure in case of acute shortage. 

e) 
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E~timate of Future Matchwo6d Requirements 

- in tons ~f 50 c.ft •. 

150,000 260,000 
=-===========~-==-=========~==-=~==-----



Alambazar, 
Calcutta 

Clutterbuckganj 
(near Bareilly) 

Dhubri 
(Assam) 

Tiruvottiyu.r, 
Madras 

Ambarnath 
(near Bombay) 
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BREAKDOWN 

OF MATCHWOOD REQUIREMENTS ACCORDING 

TO MAJO.d FACTORIES (A CLASS) 

AND SOURCES OF SUPPLY 

Sources of 
supply 

TABLE 20 

Requirements 
per.year 

West Bengal, Bihar 
Orissa, !ndamans 

15,000 tons (750,000 c.ft) 

Uttar Pradesh, 
Nepal 

Assam 

S. Kanara (now part 
of Mysore) 9 Kerala, 
.Madras, Andhra, 
Andamans 

N. Kanara (now part 
of Mysore), Bombay, 
Madhya Pradesh,- · 
N. Orissa,. An.damans 

Total 

13,QQQ II (650,000 II ) 

9,0GO H (450,QQQ II ) 

12,500 " (625,000 II . ) 

18,QQQ II (900,000 II ) 

------------------------------------------------------- ,. ---- . ---------------



- 78 -

SUITABILITY CF VARIOUS MA'l1CIDTOOD SPECIES 

FOR SPLINTS•R :BOXES 

(x = sui tab,le, o = unsuitable) 

CATEGORY I 

(superior quality) 

TABLE 21 

Mainland Species Splints Boxes 

Ailanthus excelsa 
Ailanthus malabarica 
Salmalia (hitherto Bombax) .m~labaricum 
Evodia roxburghiana 

Andaman Species 

Anthocephalus cadamba 
Bombax insigne 
Canarium euphyllum 
Endospermum malaccense 
Sideroxylon longipetiolatum 
Sterculia campanulata 

CATEGORY II 

{-me·dium quality) 
Mainland Species 

Canarium strictum 
LophOpetalum wightianum 
Machilus rnacrantha 
Spondias mangifera/acuminata 
Trewia nudiflora 
Mangifera indica 

X 

X 

X 

X 

X 

X 

0 

X 

X 

X 

0 

X 

0 

X 

X 

0 

6 
0 

X 

0 

0 

X 

X 

X 

X 

0 

X 

X 

X 

X 

0 

X 

============~--=============-====----~===-=============---=-=~:-'%-------~=---------

- L - 8333 



Name 

1. 
2. 
3. 
4. 
5. 
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MAJOR MATCHWOOD SPECIES 

USED ACCORDING TO REGIONS 

Estimat_ed ·percentage of the species 
(WIIvICO/AMCO :factories) 

of S:12ecies Ambernath Calcutta Madras 
% % % I 

Ailanthus excelsa 5.3 6.3 
1:.ifanthus nialabarica 19.0 
Alston.ia scholaris 17.9 7.0 
Eleocarpus oblongus 3.3 3.9 
Ele:ocarpus tuberculatus - 4.5 
Evodia roxburghiana 1.0 1.0 
Gyro carpus .a:ne ri canus 3.7 

8. Hymenodictyon excelsum 8.o 9.5 
9. Machilus macrantha 24.4 8.o 
10. Mangifera :lndica 1.9 3.0 
11. Symplocos spicata 0.1 
12. Boniba..i ma.la ba:ri cum 8.7 62.8 12.0 
13. Canarium euphylum 11.4 12.0 20.0 
14. Bomba;x: insigne 2.5 3.4 
15. Sterculia campanulata 23.8 0.1 
16. Endorspermum malaccense 4.0 1.2 1.3 
17. Sideroxylon longepetiolatum 0.05 0.03 0.07 
18. Anthocephalus Cadamba 0.5 0.2 0.07 
19. Trewia _n'qdiflora 
20. Canarium strictum 8.4 

TABLE 22 

Bareill;2: Dhubri 
% /'~ ,· 

80.0 100.0 

20.0 

--------------------------------------------------------- . - .. ---- -------------------- --- - -------- -------------------------~--------
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SUMMARY 

Estl.iiiate of the present and potential requirements of 

INDUSTRLI.L WOOD . ·-·.. . . ,. . 
- acc6r"ffihg ·tct-iria;jor· groups -

Period 1960 ~ 1975 

Groups 1960 1965 1970 ill.5. 

1. Building Material 

a) Timberg 

• • • in 

-Housing:: J:, 200. 
Non-residential constructions 200 
Rural uses 400 

2. 

3. 

4. 
5. 

b) . Plywood and board~ g 

Commercial plyw.ood 
Fibreboards 
Particle boards 
Waste boards 
Mineralized woodwool 

products 

Total a+ b 

Mining 

Transport and Communication 

a) Railways (sleepers) 
b) Ship- and boatbuilding 
c) Power, telephone and. 

telegraph 
d) Vehicles (coaches, 

trucks 9 buses, carts) 

Total a - d 

Woodworking Industry 
... , .. 

Packaging 

a) Wood 
b) Plywood 

Total a+b 

6. Pulp and Paper 

7. Rayon 

8. Matches 
Totalg Major requirements 
Minor requirements 
(cottage industries, handi
craft~ etc.) 15% of total 

G R!..ND TOTAL: 

1,800 

40 
20 

+) 

60 

1,860 

360 

350 
120 

10 

260 

740 

400 

300 
80 

380 

40 

150 
3,930 

590 

+) based on forest or agricultural residue 

1,000 tons of roundwood ••• 
(50 .. c:ft ,.e,ach) 

:t;400 1,600 1,800 
250 300 350 
500 500 600 

2,150 2,400 2,750 

80 100 120 
50 100 150 
20 .40 100 
+) +) +) 
30 70 200 

180 310 570 

2,330 2,710 3,320 

420 570 720 

400 400 200 
140 180 · ·220 

15 20 30 

210 300 315 

825 900 765 

456 513 595 

400 500 600 
90 100 110 

490 600 710 

120 250 1,100 

400 600 800 

190 220 260 
5,231 6,363 8,270 

785 954 1,240 

6,016 7,317 9,510 
----- ----- -----
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IX. Fuelwood 

Energy consumption.pattern in India (in comparison to other countries) 

Indian present consumption of energy is estimated at 0.35 tons coal 
equivalent per capita and year,, i.e. about 20% of the per capita world average. 
According to present forecasts,, the total energy requirements of the country will 
more than double by 1975. It is 9 therefore 9 of paramount importance to investigate 
what contribution forestry (or more generalg 'tree growth) can render in this 
field and w1.1ich line should be followed. 

World trends in the pattern of energy consumption (heat and power) according 
to major sauces for the period 1860 - 1940 appear in Table 23 .. 

Striking is the tremendous increase of "primary energy" (such as coal and 
oil),, whereas fuelwood - formerly the most important item - decreased by more than 
90%• .t'l.gricul tu.cal residue (including dung) 9 however 9 remained more or less 
stable during this long period. 

Trends in India - in comparison with some other eastern and western countries 
- are also shown in Table 23. 

2. Requirements and Supuly of Fuelwood in the Past 

a) Requirements 

About two-thirds of India's present energy consumption is still based 
on "secondary sources", such as fuelwood, charcoal, agricultural residue and 
dung (see Table 24g Pattern of Energy Supply in India). The bulk of the 
total energy - about 70% - is used in households. Present re.;i_uirements of 
fuelwood (including charcoal) are estimated at 32 million tons of coal 
equivalent (or nearly 25% of the total energy req_uirements of the country). 

b) · Supply. 

Estimate of present Fuelwood Supply 

Recorded 
Unrecorded 

Tosal 
= .about 60 
= II 85 
= " 30 

450 million oft 
.. 2.450 " 11 

2,900 million oft 
million tons (50 oft each) 

" m3 
II tons coal equivalent. 
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During the period 1950 - 1956 the data of recorded :production varied 
considerably (see Indian Forest Statistics 1949/50 - 1955/56) 1 the highest 
figure being 8. 4 million tons o-f 50 ·· oft ( = 421 riliI1ion oft) iri · 1950/51? the 
lowest 6.5 million tons (= 328 mi-ilion oft) in 1953/54. According to 
provisional data recently supplied by the States 9 recorded production rose 
a:p:parently to about 9.million tons. This figure has boen accepted as a basis 
of calculation ( see Table 25 ~ :Balance of Supply and Consumption of Fr.1elwood). 
Wood for charcoal amounts to about 15% of the recorded production. 

The most essential fact to be considered in planning fuelwood supply 
is the gradual decrease of unrecorded production due to over-consunrpticm 
in the ai.e:ns'<l+y populated aroas. It is therefore indispensable to increase 
recorded production to fill the gap. 

Future Requirements 

According to the National Council of Applied Economic Research, the demand 
for energy is expected to :rise from about 154 million tons coal equivalent in 
1960 to 316 million tons in 1975. 

I~l955 moro than 65% of the total energy wore still derived from secondary 
souroes (fuelwood 9 charcoal? agricultural residue and dung) 9 about one-third of 
this from fuelwood. 

The 1960 - 1975 forecast is based on the assumption that the increase of 
requirements 9 including supplies to urban households 9 will bo met totally by 
primary fuels. The rural areas 9 however, will bo loft more or less to the secondary 
fuels. The Drool0m is aggravatod by the f~ct that cow-dung should gradually be 
substituted by other fuels in order to incr;.:;aso agricultural production. It has 
boon estimated that an additional production of 9 raillion tons of feed grain per 
year can be anticipated. under such a progr,,,m, · considering the nitrogen contont 
·only. 

Unless new inventions basically change the pattern of energy,fue.lwood 
consumption, supplemented by agricultural residue 9 represents the ,mly solution 
for substituticn of cow. dung.in.those.areas where thelow purchasing power is 
the limiting factor. 

4. Means of Economizing Fu .. elwood Consumption 

During the past few y0;_1rs 9 FJ .. 0, assisted by Swiss-Bilateral Aid has 
initiated comprehensive investigations into the possibilities for increasing 
the efficiency of cooking devices used in .the East •. Researoh carried out by the 
Fuel wood Laboratory of tho Central Forestry .c.css~,oiation of Switzerland, Solothurn 
(officer in chargeg Mr. H. Singer), :proved. very successful and has been followed. 
up gy practical work in Indonesia (1959/60) for checking the results under 
tropical conditions and the tr~ining of personnel in the construction and 
efficient handling of such dovices. The results may b0 summarized as followsg-

- L - 8333 



..., 83 -

~) Charcoal burners 

Efficient use of cha1·coal for cooking is qui to oasy due trJ the high calorific 
value 9 the low flame and the absence of tar. Efficiency de1,ends mainly on the 
insulating properties of the material (usually burned clay) and the distribution 
of holes in the grate for ensuring proper circulation of air. Cooking efficiency 
ranges between 30-35%• ···· 

For larger kitchens (restaurants 9 etc.) another type has been suggested which 
can accommodate several cooking vessels and contains grates of different sizes 
according to the type of.food to be prepared. 

b) Wood-burning kitchen stoves 

Fuelwood requires - compared with charcoal - an entirely different technical 
apJroach in order to make full uso of the large flame and high percentage of 
volatile matter. When cooking food on an open fire in the traditional way, 
efficiency does not exceed 5-10%. Even in kitchen stoves without a chimn~y, 
where slits serve as an outlet for smoke, efficiency is usually the same. 

Scientifically designed kitchen stoves 9 although locally built, but 
supplemented by appropriate types of cooking vessels reach a cooking efficiency 
of 25-28%, requiring only half the fuel compared with traditional types. 

Such stoves can either be built low or high, depending on 
(Fig. 19 ) • 

local customs. 

The increase of efficiency from 10 to about 28% can mainly be attributed to 
the following interrelated facts: 

(1) Installation of a chimney for 
disposal of smoke 

(2) Correct design and dimensions 
of fire channel 

(3) Facility for regul~tion of air 
(by a door or brick~ for adjusting 
the opening of the firehole) 

(4) Increase of the number of cooking 
places from two to threo for making 
better uso of the large flane 

(5) Use of appropriate types of cooking 
vessels~ extending about 2 inches 
into the fire channel in order to 
mako full use of the flame 

- L - 8333 

Total increase of 
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( 

~ 
( 
( 
( 
( 

about 

Inprovement 

lo% 

4% 



- 84 -

The Planning, Research and Action Institute, Lucknow (Uttar Pradesh), 
initiated a similar study on Indian Smokeless Chulas (published in a report on 
Rural Health, PRAI Publication 146, 1957). The results of the work in Indonesia 
will be published by FAQ in due course. 

c) Room heating in hill stations 

Great quantities of fuelwood are reQuired in Indian hill stations, especially 
in hotels, for the heating of rooms during the cold season. The traditional fire
places have a very low efficiency w1ich can be more than d:)ubled by a proper 
design as applied in Switzerland. (See clrawingg Figs. 20 and 21) 

The improvement consists mainly in a system of air circulationi The chimney 
is divided by a thin sheet iron plate into two chambers, of which the inner chamber 
serves for disposal of smoke, whereas the heated. air of the outer chamber is 
directed into the room. 

These examples prove that the consumption of fuelwood can be greatly economized 
,md reduced by 50% through simplif:i..ed modorn techniques applicable in urban and 
rural areas. It sh::mldll ho;rever, be kert in mind that various factors (climate, 
type of fuel, pattern of nutrition and general customs) require a differentiation 
and certain adjustment of techniques according to regions. 

Possibilities for increasing fuelwood supply 

If decision will be taken to replace gradually also cow-dung by fuelwood, 
(within a 20 years d'ivelopment program), fuel wood requirements in 1975 may be 
estimated as follows:-

Usual req_uirementsi about 30 million tons coal equivalent 
Partial replacement 

of cowdung 11 20 II 11 II 11 
0 

Total •••o•e.o•••o abJut 50 million tons coal equivalent 

or II 100 milli·::m tons of fuelwood 

Increase of consumption has not been taken intJ account sinco it should be 
compensated by more economical use as indicated above. 

As the unrocordecl sourcos of fuelwood available in the past are likely to 
decrease 9 we antici1iate that 80% of the total should be macle available by new 
plantations. 

11. q_uanti ty of ~'0 million tons of fuolwood per year requires a gross area of 
about 60 million acres 9 assuming an annual increuent of 1.5 tons per acre and 
year. 
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Under a 20-year develepment program, 3 million acres should be 
planted every year -.o ensure the usual fuelvtood requirements and 
gradually substitute cow dung by other fue}s. 

The Land Use Classification under way in several States should 
examine to what extent areas suitable for village forests can still be 
made available within such a national program. 

The silvicultural and economic principles on which a plantation 
program of this kind could be based have been discussed in the FAO 
publication "Fuelwood Plantations in India" by J. N. Sen Gupta, Rome, 1958. 

6. Summary 

Fuelwood represents a basic problem in India's Rural Development 
Programg domestic supply of oii is inadequate, coal plentiful but 
difficult to distribute ov~r large areas and usually not suited for cooking 
in village householde; se~ondary fuels (fuelwood, agricultural residue and 
dung) still prevail; availability of agricultural residue as fuel will 
continue, unrecorded production of fuelwood tends to decrease in densely
populated areas; cow dung will be badly required for m~nure and should be 
substituted by other types of fuel. 

Increase of village forests by rural communities or individual farmers 
under government guidance seems theonly possibility for filling the gap and 
providing the fuel at a price which the farmer can afford. 

The effort~ for increased ~upplies should, however, be supplemented by the 
more economic use of fuel, since improved, locally-build cooking devices 
could greatly reduce consumption. Both increasing production and 
economtzing consumption should simultaneously be taken up.under the 
Community Development Pr~gram in cooperation with the forest authorities 
concerned. 

Tehtative Estimate ------------------of 
FUELWOOD_REgUIREMENTS 

Normal requirements. . •.•..••.••.••.•. 
Partial replacement of cow dung •.••.• 

To~ .... o • o ••••• c o • o • 

l2§Q 1212 
•• In terms of million tone •• 

(50 cfteach) 

60 60 60 60 
20 40 ----------------------------60 60 80 100 -------------~------~~~-.. --------------------------

Usual requirements •••••.•.•.•.••...• 
Partial replacement of cow dung by 

fuelwood in rural areas (under a 20-
year development program) ••••..•.• 

Total •···••oo••ooo••o 

•• In terms of million tons •• 
coal equivalent 

30 30 30 30 

10 20 -------------------------30 30 40 50 
--------------------------------------------✓--------

NOTE: Increase of consumption due to population growth should be compensated 
by popularizing more efficient cooking devices and substitution with primary 
fuels. 



CHANGES IN THE PATTERN OF ENERGY CONSUMPTION * 

I. 

WORLD 
Percentage_ of _major sources_ of energy 

1860 12QQ l2~Q --%- % % 
Bituminous coal •ooooo•<>•ocoooe• 24.6 54.3 58.2 
Anthracite ••o•o•••oo••••••oo••• 

Lignite ••••••o•••ce •• <1Ge • o•o•o• 0.7 3.5 4.9 
Crude oil •••••••••••••••••• 0 ••• 0.02 2.3 6.8 
Natural gas • <1>oo•••ooq-000•••"••• 0.69 0.9 1.4 
Wood ·-- •• Q0 • 11te • O •• OO • OO • lll • Oe ••• 57 .1 ;i-::: .1 11.8 
Hydro •••••••o••••••••••••o•eoQ • '- 0.03 0.2 
Agricultural residue (incl. dung) 16.7 16.7 16.7 

TABLE 2.3 

124Q 
% 

49.2 
.3. 7 
6.4 

14.2 
3.7 
5.6 
0.5 

16.7 

-----------------------------------------------------------·· --------

II. 

INTII.A 
Percentage_of major_sources_of_ehergy 

1s8·0 1900 19!0 
--2;_-

.70 --%- --?/o~ 
Coal •o•••••o••••o••••••••.•.••••·!".• 1.4 6.2 20.2 
Crude oil ••••••••oeo ••• o4 • ••••·• 0. 3 1.5 
Wood (recorded production only) 4.7 4.4 3.7 
Dung • c••••••••••.o•veoeo • ••••••• 94 89.1 74.4 

---------------------- ... ------. --- .: _· --- ... -------------------

III. 
JAPAN 

Coal ••.•.•...........•....• 
Lignite •........• 0 ••••••••. 

Crude oil ••••.. 0 •••••••••• 

vvo-oa.. • 0. e e .··Q e O • e ·e·• GO.Oft 9 0.: • 

Hydr"O • ti •. o· •. e O e O •• 0 •• e O e ~ e • 0 

1920 
--ol.-

sl:s 
_o. 3 
t.'4 

43.4 
2 

1940 --%-
61.2 
0.2 
7.6 

27.8 
3.2 

1940 --%-
20 
1.8 
3.7 

74.4 

--------- ,· -----------------------------------------------
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IV • 

.ARGENTINA ---------

,c .o al·· • . • • o • • • o • g • • o • • • • • .•. " . • • o °' • • • • • • • • o • ., • • • • • • • 

Crude oil O ~ • ·• -~ ~ 0 0 0 0 0 0 0 0 ... ~ 0 0 0 0 O e O O e • 0 O e O e O O O O · •• a 

V\Tood and charcoal ........ ~'•••········•········•· 
.A.gr.icul tural residue (incl. alcohol) ......... . 

l2~Q 
% 

26.1 
26.7 
30.6· 
18.4 

l21Q 
% 

9.5 
49.1 
20.4 
16.7 

---~----------.----------.-----------------------------------------
v. 

UNITED_STATES 

1860 1880 1900 1920 1940 --%- --%- --%- --%- -% 
Anthracite •••• 0 •••••••• 6.7 11.8 13.7 11.l 4.9 
Bituminous coal •oooeooo 5.7 21.i 51 61.6 45.5 
Lignite •••o0,;:,0tl0$000••• o.~ 0.2 
Crude oil ••~••••·••oo•• 0.1 1.8 2.4 13 .1 31.3 
Natural gas ••••••• 0 •••• 0.3 o.8 2.4 3.8 9.8 
Wood •• 0 ••••• • •••••••• · ••• 87.1 ,3.8 28.3 10.9 7.5 
Hydro eo•••••••••"••••o• 0.1 0.1 0.1 0.4 0.7 

----------------------------------------------------------------

Coal •. o • ~ ·• ·• ••••••••• o •• 

Crude oil . o •• o Q •• • •• o ••• 

Hydro .•• o •••••••••••••• 

C oal • o o •• D ••• o •••••• o o • 

Lignite ................ . 
Crude oil ..•..••...•.•• 
Gas • o •••••••••••••••••• 

Wood ..... o •••• o ••• D •• o •• 

Hydr O ...... Cl O O •••••••••• 
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VI. 

UNITED KINGDOM 

1860 
% 

VII. 

1880 
% 

GERMANY 

22 

1880 
'Y~ 

91.8 

8.2 

l2QQ 
% 

100 

12QQ 
% 

74.5 
21.5 

0.05 

3.8 

!2~Q 
% 

99.8 
0.2 ____ , ____ _ 

12gQ 1242 
% % 

59.6 .;6.4 
37.3 27.6 
0.03 2.4 

0.01 
3 .6, 3.6 

0.2 
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** VIII. 

INDONESIA 

Percentage_of_major sources_of_energ~ 

Coal . o •••••••• o o c •••••• o •• o ••••• o •• 

Oil p.r(?ducts . o ••••• o •• o o ••••• ·-~ ••• 

Hydr· 0 • • • o o e • • • o • • o • • c;i o -o • o • o o o • • o • • 

V\l o od ••••• o ••••• o •• o o o o o o • o o o ••• o " • 

1938 -~-%--
. 5.83 
6.75 
1.87 

85.55 

1.950 ---%--
3. 51 

10.12 
2.19 

84.18 

* .... Source~ ENERGY Il'if THE FUTURE by Palmer Cosslett Putnam. 
Macmillan and Co. Limited, St.Martin's Street, 
London. (1954.) Page 439. 

** FAO Report No. 546. 
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1956 ---%--.o 

3. 56 
19.80 
2.67 

73.97 
-----



1. 
2. 
3. 
4. 
5. 
6. 

Coal 
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PATTERN_OF SUPPLY_OF_ENERGY_IN INDIA _(1955L 

- In million tons coal eQuivalent -

1. 
2. 
3. 

I. Primary Sources 

Coal 
Electricity 
OJl. products 

Total 

32.3 
916 

· 6·. 5 

II. Secondary Sources 

1. Fuelwoocl. (solid) 
2~ Charcoal ••••.•.••••.••• 
3. Agricultural residue 
4e Dung ••·••o•••ci·•···•·• 

Total •..••.•.•.•..•• 

31 
1 

23-5 
_}2 __ _ 
94.5 

1 + If 
Total 

TABLE 24 

. 142.8 
··•. ---- ----

BREAKDOWN OF MAJOR ENERGY_REQUIREMENTS 
according to major end uses 

- In million tons coal eQuivalent -

Households 
Industry 
Transport 
Public services 

99.4 
19.2 
13.2 
1.2 

-----------------

CONSUJ\IIPTION OF VARIOUS TYPES OF ENERGY IN HOUSEHOLDS: 

Urban and Rural Area~ 
- In million tons coal eQuivalent -

Urban Rural Total 
• ........... 0000000•~0 .............. . 2.0 2.0 

Electricity •••••...•••••••........ 0.2 0.2 
Kerosene .................... o ••• o •• 

Fuelwood (incl. charcoal) •••••.••• 
Agricultural residue 9 etc ••••••.•• 
Dung ............. oo••o•••····••·•··•···• 

Total. 

0.3 0.3 
8.5 23.5 32.0 
5.0 18.5 23.5 
4.0 35.0 39.0 ------------------

20.0 77.0 97.0 
---------------------------
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BALANCE OF SUPPLY .AND CONSUMPTION 

-OF- FUELWOOD 

Estimate: 1958/59 

TABLE 25 

· Supply Consumption 
Source Quantity 

I. Recorded Producti0n 

1. Fuelwood 
2. Wood for charcoal 

Total recorded 

II. ·unrecorded :Production 

l•··· :Fuelw.o.od 
2. Wood for charcoal 

Total unrecorded 

GR.AND TOTAL (I+ II) 

= about 83 million m3 
= " 50 million metric• tons 

niillion oft 

400 
50 

2,300 
150 

450 

2,450 

2,900 
--------------

= " 25-30 million tons coal equivalent 

HouAeholds: 
95% 

Other uses: 
5% 

- -- -------------- ------~------ .,,_ . , ---. ------------------------ ------
: ·, 
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1955 

1960 

1965 

1970 

1975 
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TABLE 26 

Industries 

ESTIMATE 

OF TOTAL ENERGY CONSUMPTION IN INDIA 

by type of energy and major end uses 
. 1955 - 1975 

- In million tons coal equivalent -

* ** 
Primary Enereay Secondary 

Energy 

Trans- Services, House- Total Mainly 
port etc. holds .Households 

GR.AND 
TOTAL 

-------------------------------------------- ---------- -------
17.9 12.1 3.1 4. 3 37.4 93.7 131.1 

28.7 14.9 6.0 10.0 59 .6 92.5 152.1 

. 45.4 18.7 12.0 18.9 95.0 95 .. 1 190.1 

67.6 21.7 22.0 32.7 144.0 9~-3 240.3 

105.0 26.4 ~45.0 58.5 236.9 79.0 315.9 

-------------------------------------
*- Primary Energy~ Coal, oil, natural gas, hydroelectric power. 

** Secondary Energy~ Fuelwood, agricultural residue, dung, etco 

Source~ DEMAND FOR ENERGY IN INDIA. National Council of 
Applied Economic Research, New. Delhi. Asia_ Publishing 
House, 1960. Pages 32-33. 
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X. Tanning.Material 

Assessment of re~uirements and supply of tanning material should be 
based on a brief analysis of the tanning and leather good~ industry as 
well as on the availability of livestock and hides according to regions. 

1. India's leather and leather good~ industry 

India's total leather production per year is estima~ed at 135,000 
tons 9 of this roughly 120,000 tons vegetable tanned leather and 15,000 
tons chrome tanned. 

There are four types of tanning industry in the country : 

(a) 

~b) 
'- c) 

(d) 

Organi~ed, large tanneries using both vegetable and chrome 
tanning. 

Small-scale chrome tanneries (mostly in the Calcutta area). 
Smali-irnale vegetable tanneries, mainly situated in South India 

and specialized in semi-finished products (largely goat skins 
for export). 

Village tanneries, producing vegetable-tanned hides and skin~. 

Statistical data are only available with the organized large-~oale 
industry. 

State 

Uttar 
Pradesh 

W. Bengal 
Madras 
Bombay 
Mysore 
:Bihar 
Punjab 
Madhya 

Pradesh 
Orissa 
Andhra 
Pradesh 
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Distribution and Capacity of the 
Organized Tanneries * 

Vegetable T?_gning Chrome Tanning 

No. of 
units 

12 
2 
5 
3 
4 
L.. 

1 
1 

1 
1 

1 

29 

Annual capacity 
(in terms of 
cow hide~) 

(Numbers) 

2,238,720 
306,000 
390,000 
200,400 
132,000 
316,800 
96,000 

30,000 
27,000 

120,000 

No. of 
units 

5 
2 
3 
1 
1 

1 

Annual capacity (in 
terms of cow hide~) 

(Numbera:) 

888,ooo 
339,000 
1'5,000 
120,000 

,o,ooo 

7,800 

---------------------
3,856,920 13 1,579,800 

-----------



Year 

1950 
1955 
1957 
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Production of Tanned Hides 

( in terms of cow hides)* 

Vegetable Tanning 
(Nos.) 

1,514,400 
1,635,600 
1,791,855 

Chrome Tanning 
(NOS.) 

495,600 
676,700 
630,4f2 

---------------------------- ·--------------------------------
From the above figures, it appears-that only about 5o% of capacity is 

being utilized, mainly due to shortage of raw hides in the c9untry. 

The most important line of leath&3r processing is the production of 
footwear. 

The bulk ,..f the footwear ( about 9o%) is being produced in, emall-scale 
or cottage units, and lo% only in large-scale factories. 

E~timated Quan~ity 
of Footwear Production* 

per year 

We~tern Type Indian Type 

Small-scale and cottage units 
Large-scale factoriee (1957) -

mainly West Bengal and Uttar 
Prade'sh 

Total •..••.•• 

,13.0 

Million pai~s 

3.0 

77.0 

Total 

94.37 

* Source~ JOURNAL OF THE INilIAN LEATHER TECHNOLOGISTS' ASSOCIATION 
(Vol.6, May-June 1958, No.3? pages 107 and 113). 
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Estimated Consumption Rates 

Total leatherg 
Footweari 

0.3 kg 
O.'J pairs 

per capita and year 
!I 11 !I, If 
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For comparison 

Indonesia 0.17 per oapi ta and year 
Yugoslavia. 0.6 11 11 II I! 

Europe ( total 1 11 II ll 11 

United Kingdom 2 11 II 11 11 

Employment 

The number of persons employed in large-scale industry (tanneries 
and production of leather goods) is estimated at 10,000, whereas employment 
in the small-~cale and cottage industry is estimated by the National Income 
Committeel3 Report (1954) at 763,000, i.e. about 6.6% of the total labour 
force employed in all small enterpri~es. 

2. Suppry of hides 

The total liveetock population of India in 1945, 1951 and 195' !las 
been estimated as follows: 

1945 1951 1956 
- ... million headn ... 

Cattle 136.o 155.2 158.~ 
Buffaloes .... 40.6 43.4 44.9 
Shee}i -.. , .. 37.7 39.0 39.3 
Goats 46.3 47.1 55.4 
Horee.!I and ponies . •· .. 1.4 1.5 1.5 

---------------------------------------------. 
For distribution of bovine population (cows and buffaloe~.) according 

to States, see Table 27; estimated supply of hides, Table 28 • 

3. Requirements and supply of tanning material 

(a) Requirements 

For production of one ton of finished leather, usually one t&n of 
wattle bark equivalent is required. 

India 1 s total leather production - excluding goat and sheep skins, which 
are mostly exported ~erni-tanned - amounts to nearly 120,000 ton~, requiring 
about 120,000 tons of wattle bark equivalent. 

It was previously anti
1
oipated that village tanneries, which produce 

almost 40'~ of the total, would not need"' to be included in· a program for 
supply of commercial tanning material as they collect their requirements 
locally from non-commercial sources. 

- L - 8333 



- 95 -

Due to shortage of hides in the country and the inferior quality 
of le at her produced up to now by most village tannerie.s, it is essential 
to reorganize this sector and to supply more and more uniform tanning 
material also to the vjllage tanneries for improvement of quality. 

At present, the bulk of the commercial requirements is still confined 
to the industrial sector, but gradually village crafts ought to be included 
in a prog:ram of organized supply. The trend of commercial .requirements 
may therefore be estimated as follows ; 

1960 70,000 tons of wattle bark equivalent 
1965 80,000 11 ti ti 11 11 

1970 95,000 II 11 11 I! 11 

1975 . 110,000 II 11 II II II . 

(b) Supply 

There are practically no reliable data about the prospects for meeting 
the demand ~ince the major part of the present production is unrecorded. 
A techno-economic survey for clarifying the si tU:ation is indiepensable. 
Such survey should be based on technical units, such as wattle bark 
equivalent. 

For practical reasons, a distinction may be made between primary 
( commercial) tanning materials ancl secondary types, mostly locally used. 

(1) Primary tanning materials 

This group is mainly repi'esE:Jnted by wattle (Acacia decurrens or 
.A. mollissima) and babul (Acacia "arabica). 

Wattle 
:Babul 

Anticipated Production. 
in tons 

Total 

3,000 
27,000 

In terms of wattle' bark equivalent 

.30,000 

·20, 000 

10,000 
50,000 

60,000 

40,000 

Wattle: Ecological conditions for growing wattle on a large scale 
are only favourable in the hills· of Madras State and in· certain areas of 
Assam. All trials for commercial productiQn of wattle in the northern 
areas (Punjab, Uttar Pradesn) have not proved successful and should be ruled 
out of a realistic program. 

Unfortunately, the wattle plantations under the Forest Department in 
.Assam are confined to only a fraw hundred acres. Much larger tracts of 
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s..ui tablEJ la;nd exist in. the:: tribal· areas, but canhot be made available for 
this purpose. Madras i therefore,. is the only State which accounts for 
commercial supply in the future. 

According to experience in other countriee in the East, the annual 
increment may be anticipated with 0.3 tons of dry bark per acre. 

Babul~ Whe:i;eas wattle is only being grownby the Forest Department, 
babul bark is derived to a large extent from private areas. The center 
of the best babul bark is Punjab. The tanning industry claims that there 
are considerable differences in q_uality according to ecological conditions 
and stra:..ns. Further research in this field. is suggest'6d, 

(2) Secondary tanning materials 

.Among the great number of additional tanning materials, the following 
are the most important g 

Goran bark (Cer:Lops roxburghiana) from the Sunderbane, available in a 
q_uantity of 3-5,000 tons per year 9 

Kanan bark (Cassia fistula) 9 
Avaram bark ( Cassia auriculata) 9 
Karada (Cleistanthus collinus) 9 
Myrabolans (Terminalia chebula). 

The resources of these species are scattered and only available in 
limited q_uantities, except myrabolans, which is used for special products 
only and .therefore available for export. (Value of exports in 1958i 
crushed and whole 4.8 million9 fru:it extracts 0.4 million; total = 
5.2 million Rs.) 

For most of these secondary tanning materials, no reliable production 
data exiot as they represent unrecorded supplies mainly. 

4. Additional pcissibilities 

(a) Procluction of extracts and blends 

froductirm of extracts and blending is essential for utilizing a great 
number of additional species which are partly in large supply but can only 
be used economically in mixtures. Examples a.re the bark of sal ( estimated 
tannin content up to 15%) and several oak species in the foothills of the 
Himalayas ( tannin content up to 25'f~)" 

(b) Introduction of new ~pecies with high tannin content 

Wattle is an exotic s.pecies ·which has been introduced with great 
success in India ,:i,s well as in several other countries. Unfortunately, 
ecological conditions in India allow plantation of wattle only in very 
lirni ted areasf inadeqpate to meet req_uirements. There are, however, a 
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number of other species? especially in Australia, which have a high 
tannin content and may be sui ta:ile for Indian oondi tions. A special 
study of this aspect of plant introduction is recommended. 

(c) ~substitution 

Waste liquor of the paper industry, especially when using hardwoods, 
is being converted in Central Europe on a commercial scale into certain 
types of tanning material for export to South America. The best results 
have been achieved by blending :natural product$ vn th about 3C/fo of this 
new material. Some details ar.e added on page 99. It is suggested to 
supply certain quantities to the ,Central Leather Institute., Madras, as 
well as to commercial tanneries to find out whether this production 
should be taken up in India. 

5. Summary 

(a) India's total yearly leather production is estimated at 135,000 
tons, of which about 120,000 tc;ms are vegetable tanned. For one t'c:ne of 
finished leather, roughly one ton of airdry wattle bark (or wattle bark 
equivalent) is required, amounting to 100-120,000 tons of wattle bark 
~quivalent for the whole country (including cottage industries) 

(b) Domestic supplies of primary tanning material in India are 
inadequate (value of imported tanning material up to lb million Rs per 
year). Even by incorporating more and more secondary tanning materials 
fiom barks, leaves and fruits, requirements can presumably be met only up 
to 60% within the country under the present pattern of supply. 

(c) Considerable improvements can be achieved by setting up 
extraction factories in several parts of the country for reduction of 
waste and production of blends from various types of secondary tanning 
material (including ~al, oak, etc.), resulting in higher efficiency and 
development of additional resources. 

(d) Introduction of new species with high tannin content from other 
parts of the world, specifically suited for India 1 s ecological conditions, 
is promising. 

(c) Partial substitution of natural tannin by producti from waste 
liquor of the pulp factories· is likely to increase supplies by 30%,. 
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TABLE: t7 

DISTRIBUTION OF BOVINE POPULA'l'ION ---------------------------------
~ccording_to_States 

Million 
head: 

Bov~ne per 1,000 
of human 

population 

Andhra Pradesh 16.1 500 
.A,ssam 5.5 592 
Bihar 17.3 432 
Bombay 25.2 497 
Jammu and Kashmir 2.1 453 
Kerala 3.0 210 
Madhya Pradesh ~7-1 988 
Madras 11.4 372 
Mysore 11.3 561 
Orissa 8.6 570 
Punjab 9.8 568 
Rajasthan 15.3 915 
Uttar Pradesh 32.4 485 
West Bengal 12.0 434 
Others 2.1 490 

INDIA i 199.2 528 

Source~ INDIAN AGRICULTURAL ATLAS (1958, page 92) 

ESTIMATED SUPPLY OF HIDES ~------------------------
( excluding goat and sheep skins) 

TO ALL TYPES OF TANNERIES 

TABLE !8 

Region Big Small industrial Village Total 
_______________________ tanneries _______ tanneries _____ tann~rie~ ____ {million uni ts l 

- In millions of cow hide .. uni ts -
S01.-ith 
Kerala? Mysore, 
Madras, 
Andhra Pradesh 0.4 
East 
Orissa, Bihan, 
W .Bengal 9 Assam o .4 
North 
Uttar Pradesh, Punjab, 
Jammu and Kashmir, 
Himachal Prade0h 1.4 
West 
Bombay 7 

Madhja Pradesh, 
Raj as than 

Total ~ 

0.1 

2.3 

6.0 

1.0 

1.5 

1.5 

10.0 

3.0 

1.0 

3.0 

2.0 

9.4 

2.4 

3.6 

21.3 
=---=~--==-·===-====-====------=----------------------~------------ .--------------
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POSSIBILITIES_FOR CONVERT1NGW.ASTE_LI9UOR 
FROM PULP FACTORIES INTO TANNING MATERIAL 

Even before the war, waste liquo~ from pulp factories was used in 
several European countries to a small extent for con.version into some kind 
of_ tanning material. These experimehts have been activated meanwhile by 
cooperation between paper techniciane and leather experts, with the result 
that a certain stage of perfection has now been reached. The products 
found a good market in Europe a11d abroad. 

Experience was as followsi 

1. Waste liquor, produced by the sulphite or monosulphite process, 
is primarily suited for this purpose. The best raw material Fepresents 
waste liq_uor from rayon pulp factories, u~ing hardwoods. This was one of 
the reasons why this particular production has beeri favoured in Austria, 
where large quantities of rayon and starle fiber are produced from 
hardwoods (bee~h). 

2. Waste liquor must be evaporated at site and then further 
processed a'nd refined into various grades of tannin. 

3. .Application is restricted to mixtures with natural tannins; it 
can be used to an extent of 30-5o%-

4. Under European conditions, this product is about 2ofo cheaper than 
imported extracts ( contents of active tannin about 6ofo). 

5. The out turn of waste liquor in rayon pulp factories is more or 
less eq_ual to the production of pulp (if related to dry matter). 
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XI. Lac 9 Rosin and Turpentine 
(including some other extractives) 

Lac is the secretion of the,, lac insect (Laccifer lacca), parasitic 
on certain trees :~mch as Bu tea monosperma, Zizy:phus mauri tiana, Schleichere 
oleosa and others. 

Lac has been known in India and China for several thousand years. 
In early time~, attention 1Nas. mainly directed not to the resin but to a 
purple-red liquor obtained by soaking the lac secretion in water for use as 
medicine and for dyeing silk and leather. From about 1870 on, Wel'ltern 
countries became keenly interested in lac resin and the number of uses 
expanded rapidly, 

(a) Production 

World consumption of lac,,... in terms of crude resin (Sticklae) - may be 
estimated for the average of the last ten years at 60 9 000 tons. About 70% 
has been supplied from India, the rest from Thailand, and, to a small extent, 
from Burma. In India 9 the States of Bihar and Madhya Pradesh are the main 
production centers. 

Production 

37,980 

Shellac 

17,480 

!~i!~~~_Production,_Import_and Export_of_Lac 

(Average~ 1947-1955 in metric tons) 

Imports 

4,315 

Seedlac 

9,080 

Total Internal use 

Sticklac ----------------------
42,295 1,150 

Sticklac 

150 

By-products Total 

28,980 
----------------------

Note: In refining sticklac into shellac or seadlac, a yield of about 60% 
has been presumed under Indian conditions 

:During the last few years, Thailand's production of crude lac has been 
steadily increasing, whereas India's lac production has remained more or 
less stable. 

Pre-war, Thailand 1 s annual production, which amounted only to about 
3,500 tons, was exported to India for refining. After the war, Thailand's 
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share rose ~o about 22,000 tons and is likely soon to reach the level of 
India's production. The percentage of exported crude resin from 
Thailand to India gradually decreased, however; to 2i)%, the major q_uantity 
being processed within the country. 

(b) Export 

From the above table it appears that only 3% of Indian lac 
production is used locally. Lac, therefore, is a distinct export 
com111odi ty. The value of exports reached in 1954/5 was,, about 1 Gl5 Lmil·l:tor-i. Rs. 

( c) Consumption trend~ 

The q_uestion has been freq_uently raised as to whether lac as raw 
material will gradually be replaced by ~ynthetic products on the world 
market. For several Indian States this problem is crucial, since lac 
export supplies a large amount of foreign exchange and also ensures 
employment for a very great number of people in rural areas. At present 
there is no definite answer to this q_uestion. 

Past trends, however, may render some indications~ 

1830 
1895-1900 
1910-1915 
1936-1937 
1948-1954 

300 
8,000 

20,000 
41, ,o··o 
29,700 

tons 
II 

I! 

" 
" 

Prices 
(per maund = 37 kg) 

Rs 
" 
" 
11 

11 

20 
45 
35 
22 

119 

From these data, it appears that a further increase in production in 
India is doubtful, since raw material supplies from Thailand are diminishing. 
Export prices fluctuate considerably due to differences in annual crop and 
competition. The pattern of consumption has also changedg pre-war, the 
gramoph'one record industry was one of the main consumers, this meanwhile 
has svl"i tched over to synthetic products. At present, the woodworking 
industry ranks first, followed by various othor industries dealing with 
insulation, moulded compositions, production of grinding wheels, lamination 
of paper, etc. 

In order to have up-to-date information from the Central European 
market, the writer forwarded a questionnaire to various industries and 
research centers, asking their suggestions. 

In general, the opinion prevails that lac has specific properties, 
superior to synthetic products for a number of conventional and new 
ap1,lications. It will be a matter of price 9 standardization, research and 
progressive combination with other products to what extent lac can maintain 
its position in the world market. 

Referencesi 
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2. Resin and Turpentine 

Resin is indispensable for the sizing of paper 9 production of soap, 
paints 9 varnishes and a great number of other uses. The marketing of 
turpentine, which represents about 25% of the distillat:i,on products, has 
be come a problem in most parts of the world, since it is "being replaced 
by cheaper products based on mineral oils o Conversion of turpentine into 
new products ( synthetic camphor and. insecticides) may gradually solve 
this surplus problem, closely connected with the economy of resin production, 

Present world production of resin is estimated at 500 9 000 tons 
excluding USSR and mainland China. Two-thirds are. supplied from the USA, 
the major part by extraction of stumps, Resin production in mainland China 
is _also increasing fast (present estimate~ about 100 9 000 tons production 
capacity per year). 

( a) Re sources 

Indian pine resource$ may be assessed as follows i 

Pinus roxburghii 

Pinus wallichiana 
Pinus khasya g · 

(Chir pine, syn. P. longifolia) about 
3,200 sq. miles; 
(Kail, syn. P. excelsa) g about 900 sq. miles; 
Confined to the tribal areas of Assam and 
therefore to be discarded for the time being. 

At present, only Chir pine can be taken into account for large-scale 
resin supply, 

(b) Production 

Estimate_of_Resin Production_{l,259} 
- Accordipg to States -

Uttar Pradesh 
Himachal Pradesh 
Punjab 
J ammu and Kashmir. 

Total g 

•• , 0, 

In terms of rosin 9 about 

(c) Export 

12,400 metric tons 
6,700 It It 

6' 500 II !I 

___ 22600 _____ ~-----~---
Z.8,200 metric tons 

20,000 metric tons. 

Some years ago, resin was still in surplus and available for export; 
domestic demand, however 9 has meanwhile increased to such an extent that 
it will become difficu,l t _to me et even internal requirements. 
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Exports in 1955 
Exports in 1959 

4,014 metric tons .• 
Uegligibleo 



-- IU.) -

(d) Estimated. requirements for resin 

Consuming. industries .. 1952 1960 1965 1970 . 1975 -------------------------------... ·--------------------------------

Paper 
Soap 

~ In metric tone -

Surface coating 
])isinfectants 

2,000 
5,000 
2,500 

500 

7,. 500 
10,000 
5,000 

900 

13., 000 
17,000 

9,000 
1,800 

------------ ------------ .----------------.-
Totali 10,000 23,400 41,800 (60,000) (85,000) 

------------------------------. ----- ·. ----- ·------- ·------------~-

(e) Development of supplies 

In'1958 ~ about 65% of the resin production was supplied by organized, 
"'large plants and the balance by small-scale uni ts. The present production 

of about 20,000 tons may gradually be increased to 30,000 tons by 
development of additional areas, by improvement of tapping methodl!l, training 
of labour force and an adequate system of payment to encourage workers to 
achieve higher yields. Under present conditions, the yields vary 
considerably (from 200 kg = about 5 maunds per 100 blazes in Jammu and 
Kashmir to 400 kg = about 10 maunds in Punjab), partly due to ecological 
conditions but to a large extent caused by differences in working methods 
and efficiency. 

There are two other points which re<1uire special attention for in
creasing resin supplies a 

(1) Establishment of a more uniform price policy ~ 
At present th.e rat,as fixed by the governments for the sale 

of resin vary up to 50%, .. since government plants usually get 
ccmcessional rates which, however~ are inadequate for development of 
mor8 remote areas. A high;,..level decision is required for adjusting 
prices of raw material and finished products in such a way that maximum 
supplies will be ensured in the future. 

(2) Production of resin from pine stumps~ 
Up to novir, this method, widely used in the USA, has not been 

applied in India, as most pine forests are located in mountainous areas 
where prevention of soil erosion is of the utmost importance. There 
are, however, also considerable pine stands on flat ground or on gentle 
slopes, A classification of Chir pine areas from the topographical 
viewpoint is recommended to find out to what extent extraction of stumps 
may supplement in the future the conventional methods of resin 
production. 

For a transition period 9 imports of resin will be indispensable until 
all domestic sources have been fully developed. 
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3. Katha and Cutch 

Katha - in combination with betel le aves - is the main ingredient 
for _''I?0n11

, usecj__extensively all over India for chewing. - -it is extracted 
from the heartwood of Acacia cate chu (Khair). Annual production of 
Katha is estimated at 3,000 tons, of which about 5o/o is derived from 
industrie~, the rest from small cottage plants. (Value of production 
from all sourcesg 20-30 million Rs per year.) 

The heartwood of this speciee contains about 3-4% of extractable 
katha but, in addition, some 6% of cutch, which is at present recovered 
only to a small extent. Investigations by the Forest Researeh Institute, 
Dehra Dun, in cooperation with the Central Leather Research Institute, 
Madras, proved that cutch - after blending with other extracts (babul, 
wattle, myrabolans) - can be used as tanning material for various types of 
leather. The Forest Research Institute developed a type of ~mall 
equipment for producing cutch along with katha on a. cottage industry ~,cale. 

The potential production of cutch is estimated at 10,000 tons of 
actual tanning material. 

Integrated production of katha and cutch along modern lines will 
create additional employment and reduce foreign exchange, otherwise required 
for tannin imports. 

Referencesg KATHA AND CUTCH INDUSTRY - by Dr. Sadgopal, 
The Himachal Times, December 1956. 
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MANUFACTURE OF KATHA .Al'TD CUTCH ON A COTTAGE-SCALE BASIS -
by B. S. Varma, T. R. Rao, T. C. Pathak and 
S. V. Puntambekar, Indian Forester, November 1958. 
CUTCH AS A POTEN'l'IAL TANNING AGENT IN S]U.11-SCALE AND 
COTTAGE INDUSTRY - by Dr. Sadgopal (Symposium on 
Tanning as a Small-scale Cottage Industry), 1959. 
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XII. Medicinal Plants and Essential Oils 

India is one of the richest countries in medicinal plants and 
essential oils, but production is still insufficiently organized and can 
be considerably increased by making use of the great variety of ecological 
conditions and the resources of cheap labour. 

Large quantities of meclicinal JJlants which could be grown within the 
country are still being imported (imports in 1958 estimated at 15 million 
Rs). Essential oils, however, are distinct export commodities (export 
value in 1958 about 35 million Rs). 

1. Medicinal plants 

For the collection of basic data and evolving a reali5tic development 
program, close cooperation with the Central Indian N!:edicinal Plants 
Organization (Council of Scientific and Industrial Research, New Delhi) was 
established. This organization (Cll.[PO) agreed with the following work 
program ~ 

Estimate of requirements of the most important medicinal plants 
( confined for practical reasons to 19 i terns in the first stage). 

Assessment of imports and exports. 

Planning of production, including selection of ecologically most 
suitable localities for growing these plants under the guidance of 
the Forest Department or othsr agencies concernecL 

Proposals for more efficient marketing. 

Tentative data derived from this cooperation are compiled in Tables 
29 and 30. 

Preliminary results may be summarized as follows g 

( a) The supply of medicinal plants in su.fficie nt quantities and at 
reasonable prices should include both the vrestern pharmacological as well 
as the various indigenous medicina~ s_ystems practised in the country. 

(b) Unorganized and wasteful collec>tion of plants from scattered 
natural resources, leading to extermination of valuable species, should 
gradually be replaced by the establishment of efficient plantations under 
scientific control. 

(c) For the time being, efforts should concentrate on those States 
which are already epe cializing in the production of medicinal plants and 
which - from the ecological viewpoint - are specifically suited for such 
cultivation ( J"ammu and Kashmir? Madras 9 Ker ala, West :Bengal, Assam). 
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( d) The main incerrtiv·e for incre2,sing production consietr1 in a 
thorough forecact of requirernents 9 stable priceG and arrangements for 
proper marketing under government guidance. 

The greaJcest handicap ,which p ·evented increase of production in the 
past,was the lack of inf'ormation about consumption trends 9 prices and 
marketing chann,sls. This prcblem cot:.lcl be solved by entrusting Cil\iIP0 9 or 
a similar organization, with the coordination of prod_uction, quality control 
and arrangements for.proper marketing. 

2. Essential oil:..' 

This sector is already more advanced since the channels of supply and 
ex.port were organized i:~1 foi·mGr times. There are 9 however, still great 
opportunities for &'J &dditional increase in prod.uction and larger returns in 
foreign exchange, 

'.I'he most economically essen~ial COli1.'TIOdi ties are 

( a) Sandalwood oil (§ant alum al bum) 

Annual p:coduction ,':c:nounts tc abo1.1t 100 tons; 3xport value nearly 10.5 
million Rs 1 price of th•.::, oil about 120 Rs per kg. 

(b) J,emongrass oi.~ (_Qyrn~opogon fle.x:ussus) 

The main cons·ci tuent ":;i ·cral" :i.s used for the synthetic manufacture of 
Vitamin A. India supp] ies 2:bout 80;£ of worlcL requirements in lemongrass 
oil. (Total about 1, 50D tons O ) Yie1d of f:::-esh grass per acre amounts 
to 700 tons - Total area ,und,2r. cultivation estimated at 50,000 acres 
(mainly in Ke:cala). Meth00.s of' cu7_tiv::;;Gi6r.., distillation and marketing 
need still further d::;veloprn.en-t;, Valu.9 of exports about 15 million Rs. 

(c) Palmarcsa oil 
!E.:?~ia) 

(from rosha grass: Cymbopogon martini, variety 

Perennial herb, 5-8 feet high, gT07ving in dryer localities of Kashmir 9 

Punjab, Bihar, Rajasthan, Uadhya Pradesh and South India. Production of 
oil about 90 tons per year. Value of export L 6 million Rs (1956-57). 

( d) Eucaly:ptun . oil 

Yea:cly produ0tion abcut 15--20 tonB 

(e) .Ve-cive~c· oil (Votiveria d:oanioideG) 

Yearly pi·od.uction~ s;-10 tons, Wide acope for expansion, especially 
in South India, b1..rc ,Tith seed fron° :for-th India. 

(f) :fi:gar oil (from vrnod of A<J!::':2:Jaria agallocha) 

Product.i.on :11&-inly in Arrnam. The oil devel"DpS iL 1,arts of the wood 
due to infestation b;y certain fungi. Yea:cly production of' oil about 80 kg. 
Price per kg around ·l; 88n Rs. Mainly used 2,s incense. 

(g) Himalayan ccda:,.~ oil 

Oil extracted from ·:rastc vrood of Cedrus deodara oy mobile equiJment. 
Used a.s cheap pe:::fanrn ir. soap, 
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TABLE 29 

LIST OF 19 MOST IMPORTANT IlTDIAN MEDICIN.Al PL.ANTS SUGGESTED FOR L.b.ROE $Oil.LE PROPAGJ\TION 

i ' i 
iSr·. i 
jNO • I 

i 

I-t em 

1i Anothum graveolens 
2j Atropa belJ.adonna (about 
.. i 50%~eaves and 50% roots) 
3i Datura innoxia (seed) 
4i Datura stramoniuro 
5i Dioscorea deltoidea 

i 6j Digitalis lanata 
7i Digitalis purpurea 

1 8i Ipomea purga 
j 9 i Rauvol:fi.~ serpentina 

10 i Camphor .. 
11 i Citronella q;i.l (from 

i Cit;ronella (grasr;3) 
12 1 Ergot : 
13 i Geranium oi~ 
14i Glycvrrhiza;glabra 

j (Liquorice root) 
15 i ·1pecacuanha r<5ot 

1 16i Lavander oil 
17i Menthol 
181 Patchouli oil 
19i Pyrethrum 

Imports 195s· . , 
i Quant,:i,.ty i Value · 1 

lbs i Rs i 

i 

Exports 1958 i ESTIMATED REQUIIqffilIEl'Hl:13 E:ipecte<,lr 
Quantityi Valuei -QuantityJEstimated va;kuei Ma:rket; i 

lbs I Rs i lbs i R~ i Price . I 
_i _ _ · i per lb o_i 

i -
373,000j 279,7?0 l 0.75 

i 
At present no imports and 
exports.Production still 
unorganized. 

i. _280, 000 i 420, QQ}U 
18 9 000j 180,0QO 

1 60,oooi 120,000 
i1,500,0001 1,500,000 

1 OO, 000 i 150 9 0Q0 
i 150,000j 225;0~0 

- - - - - - - -1 100,oooi 100;0~0 
290. 976,581.952 i 1, 200,; 000 i 3, ooo, 000 

1 ·.5 
i o,.o 

2'.0, 
1 ·.0\ 
1·.5 
1,.5 

I 
I 

i 
1- -

i 
i 
i 

i i 
605, 124i .', 20,6, 8561 

i i 
223,976i1,089,2911 
. 1,3201 35,988j 

l .20, 377 i 1,140,528 1 
i . j i 
11,682,2401 758,539i 
I 18,480 1 · 734,978i 

38,10~j 656,997i 
168,105i4,133,046i 

17,544i 299,4091 
210,5601 362,2351 

:i i ?50,0001 2,875,090 

i 
j 

i 

j ; 

450,000 1 2,500,ooa 
85,0001 1,050,000 
30,000, 2,850,000' 

i i 
13,000,0001 2,250,090 
I· 100,0001 4,000,000 

40,000j 1,000,000 
180,oooi 5,500,000 

i · · 17, OQO 1 491, JOO 
i 560,0001 1,000,000 
l 

1 '.0 
2·.5 
4.4 

5.9 
12,0 
95.0 

0.75 
40.0 
25·.0 
30·. 6 

· 28·. 7 
'1.9 

Source: CTIJIPO ( Central Indian Medicinal Plants Organization), New Delhi 

-;.>, 

0 
......J 
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MEDICINAL PLANTS 
.TABLE _ap 

INDICATION OF ACTIVE INGREilI:ENTS, MADJ LilfES OF APPLICATION AND 

SUITABLE LOCALITIES OF GROWTH 

Sr.i Item Active ingredients App_lication iSuitable Looality1 
No ·1 • -~------------'--------------'--------J..---------1 

j j 
jRajasthan,Punjah 

j 
1 i l'.,J1othum graveolens Not less than 2.5% v/w ofi Stomach 

volatile oil i 
i i i 

2j Atropa belladonna i .No.t .less than 0.3% of .thei 
(about 5o% leaves alkaloide calculated as 
and 50% roots) hyoscyami~e 

i i 
3i Datura innoxia (seed} 

i ..i j 
Not less tl}an 0.25% of j 

the alkaloide calculatedj 
as hyoscyamine 

4i Datura stramonium 

i 
5i Discorea deltoidea 

i 
6i Digitalis lanata 

i l 
j i 

7i Digitalis purpurea 
i 

8i Ipomoea purg~ 
j i 

9i Rauvolfia serpentinai Not less than o.8% of 

i 

(export) total alkaloids of 
Rauvol:fia 

10j Camphor Not less thari 96~0ja of 
C10 H16 0 (Canphor) 

j 

i 
j 

j 

11 i 
i 

i 
i 

Citronella oil (frorrq 
Citronella grass) 

Ceylon oil: Not less thani 
59% w/w of acetylisablc 
cons ti tuens', oalcula ted 
as gellB,l'.liol. 
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Java oil: not less than 
853/o w/w of acetylisable i 
constituonts,caloulatcd i 

i . as goraniol 

I and U.P. f 
i i 

CramploosenerjKasbroir, Hirnachalj 

Seasickness 

Asthma 
Bronchitis 

Harmon 

Heart 

Heart 

Laxative 

i Pradesh and i 
i Nilgiris r 
t 
jKerala r 
i i 
jliashmir,Hamachal 1 
jPradesh, Kerala 

i 
r 

[Himachal Pradesh, i 
jPunjab Hills, i 
i Kashmir 

r 
1Himachal Pradesh,i 
jKashmir,and f 

Nilgiris f 
j 

fl ,, 

llJilgiria,Kerala 
j 

Bloodpressure jKe rala, U.P. 
Sedative 

i 
i 

Eeart 

i 
i It is doubtful i 
j if Ocimum 'i 

Incense, Med. jkilimandscharicrnn i 
jWill meet the ae-j 
jmand.I± is noces- 1 
iSary to develcp r 
isynthetical manu-j 
1facture of Camphor 
i 

Toilet; soap jMe,dras, 
r Annamallais 
j 

i 

r 
r 
r 
r 
i 
r 
r 



i Sr. i I t e m 
jNO •• 

j 

121 Ergot 

i 
1 3 i Ge ram .. um oil · 

i 
i 

14i Glycyrrhiza glabra 
(Liq_uo:ri9e ropt) 

i 
15i Ipecacuanha root 

i 
1 6 i Lavander oil 

i 
17i Menthol 

i 
18 i Patchouri oil 

i 
19 i Pyrethrum 
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Table 30 (cont.) 

Active ingredients i Application .. isuitable L6cali tyi • • j 

;Not less than 0.2% of the i. Female 
total alkaloids, calcula- i sickness 
ted as ergotoxine, of wp.idt 

· i not less than 15% consis"!Ei 
i of water-s.olubie alkaloid::! 

of Ergot ;calculated as 
ergometrine 

i 

i 
jWest Bengal 
i (Darj0eling 
i Hills) 

.i 

i 
jBourbon oili Not less thanj 
j 25% w/w of esters calcu- i 
i lated as gerantyl tiglatei 
jFrench,Algerian and other 

Toilet soap jKerala, U.P. 

i 

African oilsg Not less 
than 20% w/w of esters, 
calculated as geranyl 
tiglate 

Perfumery 

i. i 
Cough jJammu, Punjab and i 
Stomach ulc. · (Western India 

i 
jNot less than 2% of total i Th;roat trbl. jWest ·Bengal 

Ipecacuanha,i Vomitive i (Darjeeling) i alkaloids of 
L 50% of which 
i 0metine 
i 

should be 

1English and Commonwealth 
i ~g 7.0 to 15% w/w of 
i esters calcul~ted as 
j linalyl acetate 
1Eoreign oils g 35-50% w/w 

i 
i 
i 
i 

i 

of asters calculated as 
linalyl acetate 

Perfumery, 

i .. Inhalation 

Perfumery 

jNot less than 0.7% of to- i Insecticide 
jtal pyrethrins(Pyrethrin Ii 

and Pyrethrin II 

i 
i 
jU.P., Kasmir 
jNilgiris 

J! 
and i 

l i 
jJammu,South Indiai 
jU.P. i 
i j 
jMadras Hills,U.P.j 
i 
jKashmir,Himachal 
i Pradesh 

Sourceg CIMPO (Central Indian Medicinal Plants Organization) New Delhi 
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C. L;f1"1ES _ O;F _ FUTURE _DEVELOPMENT 

The following notes are attached in order to illustra1e the lines 
of future industrial development : 

1. Tentative list of selected integrated and semi-integrated 
forest industries suggested for establishment under government 
guidance within tha Third Plan (Table 31). 

2. Summary of possibilities for developing additional small;..scale 
industries in India, based on forest products (see :page1116). 

After priorities have been fixed by the Government, the following 
procedure usually applies: 

(a) Arrangement of industrial runs with' the raw materials under 
study for adaptation of products to local market requirements; 
adjustment of production techniques to the characteristics of 
the raw material concerned; calculation of,costs. 

(b) Selection of' most sui-(;able sites for ensuring adequate supplies 
of raw material, water, power, transportation, labour and other 
requirements. 

( c) Preparation of a technical and ecbnornic pre-project, including 
investigation of market; this pre-project would also serve as 
a basis for the preparation of tenders before purchasing 

.equi:,ment and hiring staff. 

( cl) Training of staff and labour, 

( e) Erection of plant and initiation oL.operations. 

For phase(a)-(c) technical assistance could be requested for 
consultation in all matters of principle·. Phases(d)and(e)should be left 
to well-.knovm industrial firms, which can take the legal responsibility 
for machinery, training of staff and smooth operation of the plant. 
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Tentative list 

of 

SELECTED INTEGRATED AND SEMI-INTEGRATED 

FOREST INDUSTRIES 

suggested fo:r 

es.tablishment under Government Gui"danc(';l 

within the Third Plan 

Ta.bl·e 31 

The following list indicates a few seleqted industries -::- within 
India1 s Forest Industrial Development Program t_o be _:proposed for the 
Third Plan - which ·represent some important new lil:1es of technical and 
e.conomic development. 

These ~chemes will require, for successful implemente.,t±on, special 
government.guidance and encouragement to ensure :proper. .t· e ch n i ca 1 
integration. of various :phases of :production within the main urtit or 
e .c on om i ·c. int'egration with supplementary' lines of :production within 
the national economy~ 
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1 • 
Rajas than 

i 
i 
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A. MECHANIC.AL WOOD .AND BAJ'J(BOO INDUSTRIES 

iType and esti-1Indication of 
Type of jmated quantityi investment 

Production l of raw material.i costs Justification i 
per year million Rs i 

i 'i i i . l 
iintegrated CCJni i · jThe large areas of degra-j 
jversion of la:r>-f jded teak forests in the i 
ige quantities iEanswara district badly 
Jof small teak jneed improvement by re- i 
i logs j generation under an in ten; 
i i isive coppice system 
j a) sawmillin&i 20~000 tons r1 .5 (20% in i 
1seasoning,pla-1(first stage) iforeign curren;Availability of about i 
jning,jointing rdoubling after1 cy) i40,000 tons of small tealq 
j i 5 years i log per year. i 
i \)convertioni:JJ 9,000 tons i-5•0 (60% in jOnly by integrated utili3i 
i of refure (edg-1 (first stage g j foreign curreD1 at ion can thes@ large qua_g 
Jings<offcuts jdoubli~g aftert cy) 1tities ~e converted in-i 
i etc. ;into sha"15 years, Le. i i to useful products and · 

ing boards 1after thoroughr 1can find a ready market, 
jdevelopment oft ___ ...,.... __ j 

l 1markets i Total 6.5 
i -----. J., _____ ... -t----------- -t-----------t------------- i 
i 2. i Factory for i j There is, up to :now, j 

i Uttar Pradesh · .j production of i i practically no productionj 
j or (Package f'urni-j i of modern package furni- j 
1Madhya Pradesk. j ture from highj i ture 'in India, inspi te of i 

i-----

i class shaving i 1the· long shipping distan..,..i 
i 1)oards, in com- ice~.. Experience in othert 
i bination with J i countries shows that 
i slized veneers i t :packaging greatly reduce 
i and smali quan7 · jshi:p:ping_ costs. 
1tities of i 
i timber i 
j a)small :planti small teak, 
jfor mechanical1mainly to ~e 
1:processing of jsupplied from 
Jtimber (:partlyj 1 a 
jusing productsj 

i 
1Furthermore, these new 

0.3 

i from 1 a); i 
i b) slicing i j 

jtypes are especially 
jdesigned for application i 
jOf new semi-finished pro-1 
jducts,such as shaving i 
i boards in combination vv.i.tbi 
jsmall-sized timber. 

iPlant for pro-jteak,graduallyi '1.5 1Such a factory would j 
j ,'._duct ion of j inco:rporating i (70% in fore:igrj supplement existing furni-t 
jveneers from jalso other i currency) jture :production. 
jdecorative ty-rs:pecies(about i 
jpes of teajc an:1t 40,000 oft 1Teak veneered package i 
.other species 1per year·sur- ·1furiliture would 'also find·1 1not used up to_ , 
Inow for this jplus veneers i an export market. 
lpur:pose; i for export) j 

i c)joinery forj 
j:production of 1teak shaving 
j:package furni-Jboards to be 
1ture(incl.ma- jsu:p:plied from 
1chinery for V&f factory 1 ~ 
Jneering of ! 
jshaving boards) 

i 1.0 i 
i(60'%, inforeignj 
i currency) j 

i Total 2.8 i 
T -t-------------t------------- -------j 



i 
·i State 
i 
i . 
i 3. 

'i ' 
'i 
I 

•i 
i 
i 
i 

:1 
i 
'i 
i 
i 
i 
l 
i 

West Bengal 
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i Ty:p·s · and.·-esti-1 I:n:dicat·ton 'df· i 
i Typeof jmated qua:ntityi investment 
i Production rof. raw materiali · costs 

.. i .. L .·.· .. P~J':.;x:ea::r. · m:i.lJ,_;j.9n E.$ 
i "j •".;c.~y-
j:lraotory of prot- i• 
i duction _of i j 
p.ini ts, f()r low-j . 

i 
i 

jcost h9uses 
j(mine:ralized i 
jWood'Wool · slabsr 
jand 1:J.ollow i 
i blpcks) i 
i a) ;plant for i about 4 ,:ooo i i. 2 
i proq.uoti0n of' j'tons of low- i (about 60% in 
jsuch units jClass timber jforeign : 

jfor productionj currency) 
j of woodwool orj 

i ' 

j 

i 

i special chips i 
i(supplemented j 

.l.PY. j1,1.t(;3. st;icks,i 
j reeds and agri-t 
jCultural resi-j 
i due; )main bin---j 

i i der~ cement 
I b) si:nal1 plan il . 

Justification 

L 

i 
I 
i 

i ;i 
jWest :Sengal,especially i 
jCalcutta area, is in i 
i great need of low-cost . i 
jhouses with high insula- i 
jtio:6 capa:city,adjusted toj 

· 1the wet climate. i 
i . i 
i l 
i High-class woodwool pro- : i 
1dunts, manufamtured I 
i according to advanced , i 
1methods, proved success- I 
jful for low-cost housing j 
i in many :parts of Europe , • i 
i Africa arid East Asia. i 

i 

i for productio:n:1. 500 'tons. •of.: 
jOf additional jround tim;ber 
1.tirrf~e:i; 1;1ni ts ·i · 

·L .. · ..... 0 • ..3 
j-(about 4Q% i_n i 

i 
i 

.foreign · .• · i 
currency} 'i 

i ----,--.,,,,.--
i i i i Total 1,.5 ;i 
,j------~L .-----t ·.--:--- ----...- -------t--- ,----t------ ----- ,j 

:i 4. rFactory f:or i 4,500 to;ns ofj 2.2 jindustrial production of i 
l Andamans i production of i sawdust, in- i (about 70% in j large sized, rather light;j 
i 1cheap, large- i dustrial and foreign jbut stabl.e· boa:rds (spec. j 

j jsized buildingj forest: curren·cy) igravity: 0.4-0.6) has j 
i i boards fr.om refuse: j successfully been taken :i 
i i sawdust and i up in Europa and North- j 

1 i similar waste i jAmerica by applying part i 
'j . jWi thout use of i i of the' wood waste as ·i 
i j synthetic: bin-j jbinder. These boards canj 
i i ders. (Si.rnh11a i i easily be· sawn, nailed, 

i 

j factory would i · i i screwed and plastered. i 
i supplemen:t; p:ro1 i They are used for• parti-
j duction upder i i jtions; ceilings, doors 
j 3, since Cal- j j i and in combination with 
i cutta wpuld be.j jaluminiurn or plastic i 

· i the main maiketi j foils - for light roofiniSi 
j j due to high insulation i 

1capacity •. This material i 
Jeffers interesting possi-t 
.jbilities in India for i 
j substitution of timber inj 

, jfields of.construction 
jWhere large sized units 
jare required and rosin 1 
ieound boards would be tooi 

i i i i expensive. 
j-----~. -------t- ~---------t-------------+------~---t ---j 
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i 5. 
'i Andhra or 
j 
i. 
'i 

i 
i 

.i 

i 
i 
i 

Mysore 
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{Type 'and Gs-ti~f IndieEt:ti.Oll' OfT ·· 
Type of jmated g_uani;Hyj · investment 

Production j,of raw materialj co:sts Justification 
per year million Rs i 

i ... ·r .. ' . . . rL-arge· quantities· of non- i 
i Set of modern i about 4 ,ooo i a) 5 mobi::Le i and semi-_commercial , i 
jmobile soavan-jtons of non- tunits 0.3 (40%jspecies qre stil'l le'.ft 
jging units,can-;teak(or sup:i;il.e-tin foreign i.unused in the forests. J 
i binedwi th a i mented by i currency i The same _is true for lopsi 
i ce11tra4- plant i defective i i and tops of teak and 1 

jfor seasoning,i teak} jb) 1 central jother commercial species .. i 
jpreservation i rnlant 0 .. 5 (10%iOnly hy an integrated 'l 
i and join:tlil.gg in forei~ ju.tilization (if@• con- i 
i of non-teak currency) . i v.ersion o.f the low-grade 
i sped,.es and, i i i t:i.mb.er iri the forest and i 
i dE)fe cti ve teaki i i modern rEifining in centre:4 
i. rnlants) ,can extraction Je_i 
i jmade economical. Such . i 
i. i activities should be .1 

jguided ty technical and 'l 
i ___ ___;,.,,.__ j economic :research for . i 
i Total o,8 jthorough development of 
i i i i markets. . i 
j------ ------t-------------t--- ----. - ---t----------------------- i 
i 6.. i · i i _ _ jin Rajasthan and especial-; 
i Rajasthan or jProduction of i500 tons of 1sawmill, :sea- jly in Madhya Pradesh i 
jMadp:ya Pradesh jhigh-class j!nogeussus sp,jsoning p:Lant. j(Bastar a.rea) are consi- i 

i tool handles j( to be tripledj and modern i derable q_uanti ties of · l 

i 

.. 

jfor industryy jaftertb.ree jturnery 0.3 ·j,A:nogeusses sp. which - .i 
j public works, years) • i ( 20% in i after grading and proper: ; 
jhandicrafts i foreign· i treatment - are sui ta·ble · i 
i and agricultu-j i currency) i for various types of too-:l'·i 

. i .re 
j 

j 

i 
i 
i 

i 

i. i j handles.Local_ demand for i 

i 

i jtool handles will greatlyj 
i _ . i increase due to industri$.--i 

jli~ation~ Production l 
ishouJ.d be started on a 'i 
pnodest scale, but expandec'4 
jaccording to development·; 
i of markets.Even exports · j 
jare feasible after eff.i
jCiency of production has 

i i jbeen established , i 
j---- - ·-----~t- ---
t 7 • i · i 

i 

Madhya PradeshjPlant for pro-j500 
jduction of 
thigh-class 
jbamboo-mats ofj 
j various de signE{ 
i ( semi-finishedj 
jmaterial for j 
jcottage indu-
jstries and 
i export). 

~ •• f ----~-~-r--~-~ · i 
i .· j A preliminary investiga- i 

tons· (fimi:j eq_uipment for t tion of. the Central E-uro.:..i 
stage) jsplitting, jpean market proved that 

jbleaching, jthis product,initiated 
jdyeing,weavine;jyears ago by the Forest 
jimpregnating tResearch Institute,Dahra 
jand h'Ot-press-JDun,could be exported on 
jing 0.4 (50% 1a large scale if design· 
jin foreign 1and colour would be tho-

currency jroughly adjusted to the 
j taste of customer, A unit 
jfor economic production, i 
i demonstration, training a:r.dj 
jdevelopment would open a_ i 
i new field for export and i 
jfurther processing by In-:--j 

_______ _l____ _j__ _____ ~_L _______ -·····-· __ j_d:i,~n_eottage industries i 
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:S, CHEMICAL AND SEMI-CBEMICAL WOOD INDUSTRIES 

jType and esti~i Indication ofj 
Type of jmatedquantityj Investment 

Production iOf rawmate:riali costs. Justification 
per year · l million Rs i 

i j . . jKashmir can supply a cer-j 
jFactory for jConiferoiis i 9.0 jtain quantity of pulpwoo(½j 
jproduction of iPulpwood from i(10% in forejg:njespecially from the PiT 
jsemi-chemical jthe Pir Panjalj currency) zPanjal Forest Division. 
jpulp and card-jForest Divisi.onj jThis quantity does not I 
j board for high; (about 1.3 ,ooo i i seem ;bo be sufficient forj 
jclass packagTil?:ltons of airdryj ja modern integrated che- i 
jmaterial (about jWood per year) i jmical pulp and paper i 
j10,000 tons ofi .i jfactory~:Sut production ofj 
i cardboard per i i high-yield semi-pulp and i 
jyear; partly i jprocessing into cardboa:rl~ 
ito be SSll)pliedj jean be considered a peying 
i to the product, i proposition~ The demand 
i ion under :S .3) i i for packaging material 
j JWill greatly increase in i 

jthe Third Pian. Provisionj 
jshould be made to meet i 
jthese important require- i 
jment~ for gradually re- i 

i j :placing wood as packaging i 
,i jmaterial. 

i ------------~ - ·t . - . -· - . - '-;- . --·--- ·-,.--- ' -- .. -;--------
2. jFactory for jMix:ed hardwoa1sj 10.0 jHardwoods are well suitedj 

Andhra jproduction of i (about ,t.3,000 i (70% in.for~jfor_production of special i 
jcardboard fromjtons of airdr?i currency) jtypes of cardboards, 
jhardwood jWood per year)j jcharacteTized by high i 
i (about 10,0QO i jrigtdity. Andhna has largEq 
i tons per ye'ar) i i areas of mixed hardwoods i 

jWhich require regenoratio:ni 
jby faster growing spocies.1 

r i i Conversion into cardboards I 
.J pvould be a suitable use i 

i i I jfor the existing rESources.j 
i _______ , --t------- .. --t . -----------t . ---- ' .-----t. -- '---------- ----j 

i .3. jFactory' for i 10,000 toris i 4~.Q. (This factory is intended. i 
11Jttar Pradesh i production of i (:·.bout 50% of i (70% in 'foreignj for processing of semi- l 
I .1modern finishedj_the products currency 1finishe.d, material into I 

i packaging i from the fac- i firdshed,mainly corrugai»e.1 
1material from 1tories under 1products, specifically i 
jvario11.s types j :S i and :S 2) j adjusted to the require- l 
jof cardboards i 1ments arid·-goods· of va:d.ousj 
i ( to .be sup:pLiedj . i i industries. l 
i froni the fac-, i 1· j l 
l tories 13 · 1 and j 

B 2 

- L - 833.3 
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SUMMARY-

Possibilities for 

Develop±ng~dditional Small-scale Industries in India 

J¾,.sed on ForGst Products 

1. Wood_ 

1. Mobile scavanging units in the forest areas. 

2. Pi9-n~s for f_urther conversion and refining of semi-finished 
:prqducts from :plants under i. 

3. ~reservation and seasoning plants for commercial, semi- and 
non-commercial timbers. 

4. Plants fo~' production of tool handles and agricultural 
implements. 

5. Plants fm:- processing of , sawdust into large-sized building 
material. 

6. Plants for_ produci:;JoJ:1. qf :J;J,:Lgh-:::class ,furniture mainly froffi' 
non-teak species ,(package type for,facilitating shipping). 

7. Plants for :p:r"oduction of mineralized woodwoo1 slabs and 
hollow blocks. 

8. Plants for decentralized production of semi-finished 
material for the match industry. 

9. Processing of wood waste into high-class plastics according 
to new methods by use of sm~'cll quantitie:s of' crude phenel 

_available from coke ovens of the steel mills. 

10. Production of differentiated types of wood flour for_ the 
plastics industry. 

11. -Production_ of pencil slates :froin indigsnous raw materials 
by improved methods. 

II. Bamboo 

1. Semi-mechapized plants fpr processing of'bamboo into high
class finished products (as practised in:Ja:pan). 

2. Production' of resin bound'-bamboo mats -(as demonstrated-by 
the Forest Research Institute, Dehra Dun) as a basic raw 
material for handicrafts. 
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III. Reed Grasses 

1. Plants for production of high insulating building boards 
from reatl grasses in small units with low investments. 

2. Small plants for production of semi-chemical' pulp from 
reed grasses according to high-yield methods~ 

IV., Fibres 

v. 

1. Production of endless mats of high elasticity and durabi
lity for upholstery (cars, furniture, beds, eto9) in order 
to replace foam rubber. (Raw material: coconut and various 
other fibres.) 

2. Production of ropes and other goods from sisal by improved 
methods (now cultivated by various forest departments in 
dry areas). 

Tanning Materials 

1~ Processing of various tannirrg raw materials(myrobolans, 
bark from mangrove, sal~ etc.) into high-class tannin 
extracts. 

2~ Use Qf extracted waste (incl. waste from Kath~ and C~tch 
production) for new types of building material. 

1. Processing of cashew nuts g?own by several forest depart
ments into export commodities. 

2. Industrial utilization of cashew nut shell. 

VII. Medicinal Plants, Essential Oils, e~c. 

1. Enterprises for grading, drying and processing of medicinal 
plants. 

2. Enterprises for efficient extraction of oils from various 
forest r~w materials. 

~. Grading and p:arification of gums and lac for export. 
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ILLUSTRATIONS 



Figure 1. Finger-jointing of short wood pieces for producing timbeP of any length 
(pecommended for doors, windows, railway wagons, structural timbers, sleepers). Expe

Piments for jointing are under way. 



Figura 2 Silo for slorage of sawdust and other waste material. 

Figure 3. Machinery for produclion of binclers from wood waste by a 
simple mechano-thermic process. 



Figure 4. Drainage of molded boards by pressing. 

Figure 6. Godown with finished construction 
boards. 

figure 5. Boards on the way to the 
high temperature treatment plant. 



figure 8. Bungalow built from wasie 
bof!rcls (cemt'nt coaling). 

figure 7. Sanding of boards for 
doors and utility furniture. 

figure 9. Waste board ceiling with 
decorative grooves. 



Figure 10. Utilization of mineralized wood-wool slabs for low-cost 
houses, 

Figure 11. Uf!lization of mineralized wood-wool 
products for skyscrapers. 



Figure 12. Bundling reeds and cutting into lengths. 

Figure 13. Machine for continuous production of reed boards (variation of 
thickness: 2 to 5 cm.). 



figure 14. Mounting reed boards in 
a building. 

figure 16. Reed board 
bungalow after plaster

ing. 

Figure 15. Shed eonstructed from 
reed boards. 



Figure 17. Mass production of strong wire-bound folding boxes using sliced wood 
only 5 cm. thick. 

\ 
\ 

\ 
~ 
/' 

Figure 18. Wire-bound folding boxes ready for use. 



ALL DIMENSIONS 

ARE IN 

CENTIMETERS 

Figure 19. Diagram of kitchen stoves, three- and two-hole type, developed by the Food and Agriculture Organization 
of the United Nations and the Central forestry Organization of Switzerland for the more efficient us,e of fuelwood 

in Indonesia. 



Figure 20. Two illustrations of a high efficiency fireplace. The hot air 
is redirected into the room (recommended for economizing tuelwood 

in hill stations). 






