EXPANDED TECHNICAL ASSISTANCE PROGRAM [ [ =192

f Report to the
. Government of

|INDIA

INTEGRATION OF FORESTS |
AND FOREST INDUSTRIES |

FOQD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS Q\/

ROME, 1961






Report No. 1298 Project No.IND/FO

REPORT

to the

GOVERMMENT OF INDIA

on

INTEGRATION OF FORESTS AND FOREST INDUSTRIES

Skeleton
of a
Forestry and Forest Industries Development Program

under India's Five~Year Plans

by

J.A, von Monroy

Rome, 1960

-L-8333






Note

This report deals omly 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

Tread Study, 1958, which is still valid.

Mere detailed schemes (pre-prejects) fer the individual
States are under preparation; they can enly be completed
when the results of the raw material tests, initiated by
varieus States and organized by the writer while in Eurepe,

are available.

-~ L - 8333






INTRODUCTION o & « « + o

OBJ’ECTI‘V‘E : AND N APPROACH * L) . . & 4 - * ] - ° L] - a ° ® ]
CONCLUSIONS * * 1 ] L] L) * » * » * - [] L4 L] . * * L A L3 L] a L]
Summary: -Estimate of present and. potentlal requlrementsbof

Industrial Wood « o v ¢ o o o s s 8 o e N .
RECOB&:MENDATIONS o # s 8 8- 6 o 8 2 3 3 8 & e €« @ 2 o ‘s
Gel’lel‘al ‘e 9 8 ¢ a2 s e s s e n s o s s & s s ‘a
Details . . c' » . ‘o o . ° ] ' L L] : o s - ' ‘. K ‘s ‘s 4'

* 14 Intensification of production .« « « + & » e ece
2% Development of the hill forests .+ & « & ‘« e e

Y Improved utilization of.low-—grade timber « « % « % o %

4% Substitution of timber by large—sized-boards s + « '

5 Substitution of timber by inorganic products « » » o

6« Ensuring pulp and paper requirements . « % % s s o o

T. ‘Economizing fuelwood consumption s+ o o « o o ¢ s 2 o'

8, -Encouragement of small~soa1e and cottage 1ndustrles e
Impllcatl@ns 4 4 » L * e L - L] L] L] - * £ 2 L] s ‘s . - e L )

A, CHARACTERISTICS OF FORESTS AND FOREST INDUSTRLES IN INDIA
1' General ‘s s s ‘& ‘4 ¢ & & o & 5 4 o o a4 & a s ‘s s e ‘e .

2’ FOI’eS'tS + 4 8o & s e ‘e 8 o s:e wa o a ® s- a & s ‘a 1

3. FOI‘@S't indU.SJCI‘ieS * & e s @ o s e« o 2 & . ‘.’ s 6 o e e

B. ANALYSITS OF.REQUIREMENTS AND SUPPLY OF FOREST PRODUCE .-
T. Building Materlal e s o s 4 s s & e 2 a & a s as s a
1'. Tlmber e s e e o s s 4t n e &+ 2 & a4 8 o & 6.9 e o e @

E‘o Plywood and. bﬁoards ‘s o 4 & o o 8 8 a4 - s--e o & e s 9 s ‘a

3. Smmary ? Ll L] » - - . » - - . * * .’ » L L) L) Ll * 2 e L]

II. Mining & * % & s-.. e o S0 -3 & 6 .5 s s & 5 -9 o & e & @ 'a
IIT. . Transport.and Communloatlens s vy s & e s ee e ae e'e
‘]l, Rallways ° ‘ o e s s s s ‘e..a s e o e s s s s & 8 ‘ate

2, Ship.and toatbuildismig s« » oo o e W sie s s s e s

3« Power, telephone and telegTaph o « » o o = s o v s ‘0=

4,‘ Vehi01es » L v L] - - . L] » L) L) - ® Ll * a L) L] L) £ ] - L] &
J.Iv. WOOdWOI'king” Industl’ies e s 0 ‘s e s & s 4 & e ‘ ‘s e e - ‘

1‘. «Mnitue 8 e & & s 8 a2 ‘¢ 8 6 8 4 e s 2 8 ¢« @& 5 8 's n

2% -Textile mill accessOTies o woe o » o e s va e s Caiie

‘s -Peneils, battery separators, tool handles Ya e e e w e

‘o Other woodworking industries « o+ o o o s ¢ o s a s o+

5_. Smary [ 4 L] a L) L] L] L] L a - L] L ] L3 E 3 - L] 0 o L 3 * L L .

CONTENTS

- L - 6333

Page



Ve .
T

2'0 -

3.
i

VT

T

2
3

6
rz‘c .

G .

9. .

VII, .

- L -8333

Packaging o « o o s o o 6 e e e a0 s 0 e

—_ 4 -

Requirements and supply in the past . « . .

Technological trends .

..

. e, o

s, o o e »

Estimate of present and future requirements

SUMmMary . e« ¢ s e

PaQeI' O .‘- Ta e e ralie e e w e e e s

.,

. ® .

o e o 8 o

Development of Indian paper consumption . .
Organization of the industry . .

Technological charac

Anticipated paper requirements .

Indication-of lnvestments .

Summal'y P 'o ‘.'n o

Razon - . . . e, e
Requirements. . .

_Raw;material~forvdiSSolVing~

Lo

L.

.

»

. Tentative progrmam of raw material
Adjustment of techniques .
Administrative implications ' '» -

. . .

L] . s

e o» .
‘e, @ L I

pulp.:

Changes in production techniques

Summary « . o .

. Matcheg «. « + o
. Production and consumption trends
. Organization of the industry . .

L}

.

[

Y

. . .

. @ .

- ., L) Lh -

supply . .

5 ¢ e 8, e

s o & o e

L . o .

Reguirements and supply of matchwood ., . .

SUnmary « o e . .

. Industrial Wood .

Fuelwood

. . L -

.

L3

-,

*

. Agpects of ‘gubstitution .

-

IS

.

.

. M e .

] . L]

o % s

L] . . ¥ e

. - . . -

. . . ,v,'- 3

. . . . .

. Energy;uonsumptlon pattern .in India . . « .

e

teristics of .raw material

-

s . Bstimate .of present and petential requlrements of

. e .

Requirements and supply of fuelwood in the past . .

SUmary . o« s e e

Tahning ﬁaferial

Lac, Rosin and Turpentine

-

-

-

Y

-

.

. Future requirements . -
Means of .economizing . fuelwood consumption .- .
.. Pogsibilities for 1ncreas1ng fuelwood supply

e

.

-

R Y

-

.: .

Lac o« ¢« & o o o &

Rosin and Turpentine

Katha and Cutech .

e

.0‘

* . -

] . .

L0 . - .

¥, e @

ocv.';»t'

+ a » . .

13 . » . -

. India's leather and leather goods industry -
. Supply of hides .
. Requirements and .supply of" tannlng materlal‘
. Additional possibilities:
. SUMMATY . e & o e«

” e e e 5 !

«

el e e
.'. .’ ' '.
8



X1T,

- iii -~

Medicinal Plants and Essential Oils

T
2.

.

Sumnmary - Possibilities for developimg additional
small-scale industries in India based on forest

rroducts

FIGURES

- L - 8333

Medicinal plants
Essential oils

»

*

-

L4

.

.

-

-

°

-

.

-

.

.

L)

s

.

L]

»

.

»

C. LINES OF FUTURE DEVELOPMENT o« o & & & & 5 o ¢ » « &
Tentative list of selected integrated and semi-—
integrated forest industries

3

3

Page

105
105
106
110

111

116






INTRCDUCTION

In accordance with the technical assistance agreement between
the Gevermment of India and the Foed and Agrlculture Organization of
the United Natiens,the writer, J.Ah. von.Monroy, was assigned te India
tos

" gdvise the Gevernment on the dévelopment and integratien
of forest industries, the assessment of existing and potential
resources for this purpose and on technical and forest
1mp11cat1uns for meeting the grewing requirements of the
country under the aspects of an expanding economy.'

The writer arrived in India on 2 llay 1959 and left the country en
5 May 1960.

The assignment was requested by the Govermment for une year;
it was intended primerily - as indicated by the Inspector General
of Ferests - fur the collectien of basic information and for formu-
lating the principles of an integrated forest industrial develepment
program under India's Five-Year Plans. A secund assignment at a
later stage was anticipated for preparing detailed schemes and assist-
ing in‘the phase of implementation after the principles, summarized
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 ef
Forests, Shri G.G. Takle, and appreved by the Secretary, Ministry of
Feod and Agriculture.

The writer's headquarters were partly in New Delhi for co-
ovperation with the govermnment autherities concorned and partly at the
Forest Resegrch Institute, Dehra Dun, fer the exchange of views on
technical matters.

Nearly 80% of the whole period was spent on tours visibing all
States and territories (except Andaman Islands, Mamipur and Tripura)
as well as major forest industries for the collection of first-hand
infermation.

The writer wishes to express his sincere gratitude to all
government authorities and Indian officers who contributed te his
werk by guidance and advice, especially to:

Shri G.G. Takle,
Inspector General of Forests (during the last period
of his service);
Shri R.C. Soni,
Deputy Inspector Ceneral of Forests;
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Shri R.N. Datta, o
President, Forest Research Institute, Dehra Dun,
and his staff;

Shri C.A.R. Bhadran,
Chief Conservater of Forests, Madras, formerly
editor of the Indian Timber Trends Study, whe
contributed greatly to the program of work and
to the checking ef results;

Shri P.S. Lokanathan,
Dirsctor General, National Council of Applied Economic
Research, and his staff (Shri V. Kannan kindly
acted as liaison efficer):

The Forest Departments ef 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 placed his wide ex~
perience at the writer's disposal.

Last bub not least, sincere thanks are also,extended to
Shri L.C. Bhargava, designated by the Forest Research Institute,
' Dehra Dun, as secretary during the whole period of the writer's
assigmment. His reliability and enthusiasm were greatly appre-
ciabed.
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OBJECTIVE AND APPROACH

The Indian Timber Trends Study, based on the 1953-55 situatien, is
summed up in the following statement¥ :-

"Per 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
repert¥¥ the requirements of industrial wood in 1975 for South Asia
are expected to reach 230% on the basis of the 1953/55 consump tion
level. India's position within this reglonal 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 sutlined as follows:

- Analysis of requirements in all magor 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 of requirements;

~ Indication of improved techniques for processing these raw
materials and increasing forest production altong modern lines.

The meﬁhqu of approach consisted ofs

~ On~the -spot discussions with the Forest Departments of 1l
States to assess present and potential supplies according to
types, quantity and costs;

- Interviews with industrial organizabions 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,

%) See FAiO/ECAFE Timber Trends Study for the Far Bast:
Country Report for India, by the Inspector General of Forests,
Government of India, 1958, page T72.

¥%) 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
serye as a guide for the 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
matters of principle.

Two important points should be clarified at this stage:~-
1. Statistics

Forest and forest industries statistics are, up to the present,
inadequate. Forest statistics, compiled by the office of the
statistical and Economic Adviser to the Ministry of Food and
Agriculture, are based on reports of the States. The forest®
&mmﬁmnﬁ,hMHmr,mmshﬂ%ofs@ﬁ?w@tha&$aaﬁlwmib
not sufficiently Cthﬂbd- They are received at the Ministiy
with a delay of two Vears and more. A re-organization of the
statistical service right from the bottom is dimperative for the
ensuring of punctual, rellable data, which can serve for economic
plannlng.

 Regarding forest industries, adequate data exist only for the
larger types (plywood, matches, pulp and paper). For sawmills
and cobttage 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.-

2o _ Basic Assumptions

Forest industrial plamning forms only a part of overall economic
plamming. In this report the following general economic trends
have been assumed as indications of the extent of future ex~
pansions-

- L ~ 8333



Population #*
(million)

National income
per capita
(Rs.)

Coal production
(million tons)

Finished steel
(million tons)

Cement ..
(millien tons)

Generated power
(million Kwh)

Total requirements

of energy

(in million tons coal
equivalent)

280

38

1,3

131

150

1960 1965 1970
L17 L56 50l
320 380 415

55 75 90
L3
13
13,000
152

2)_1_0

1975

563

520

100

316

#*) See "The Future Growth Qf"beld"Population”,
United Nations, Department of Economic and

Social Affairs, New York, 1958.
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CONCLUSIONS

1. India's present requirements of industrial wood amount to L,5 million
“tons; for 1975 the requirvements are estimated at 9.5 million tons and
will reach 12 million tons in 1985. (Details see Table 1.)

Requirements and supplies are at present still balanced, to a eertain
extent, for the country as a whole. Signs of acute shortage, however, may
be noticed in various areas and for specific types of industrial wood
(matchwood, packaging material, conifereus sawnwoed, 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 populatisn and economic expansion, require-
ments of industrial wood will double by 1975, whereas supplies are likely
to increase at the most by 20%, leaving a gap of gbout L 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 abeut 15% only in 1975.°

2. TFuelwood requirements - 95% for, cocking — are estimated at 60 million
tons (lee. nearly 12 times the emount of industrial wood), and for 1975

at -100-million -tons -if partial .substitution of cowdung by fuelwood 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 situatien of M"minor foresth productéﬁ; 5 %éf&miﬁﬁéfﬁéht‘item in
India, may be characterized by a few exemples:- N

a) Tanning material: Present requirements about 30,000 tons of
pure tammin. Supplies — about 10% from recorded, 60% from un-
recorded sources, and up to 30% from imports. Anticipated
increase of demand by 1975: not considerable ,due to shortage
of hides. Bubt improvement of the pattern of supply by an
increase of recorded production is indispensable.

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

¢) Medicinal plants: In spite of present favourable ecological
eonditions, imporits required are still around 15 million Rs.
This gap can be filled by 1970 by plantations.

d) Essential oils: Distinct export commodities (value ~f exports
about 35 million Rs.). Export capacity can be tripled by 1975.
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Table 1

Estimate
of the present and »otential requirements

of

INDUSTRIAL -WOOD
— according  to major groups -
Period 1960-~1975

e e

Groups
1. Building Material .

8

2. Mining .
3. Jransport -and Communlcatlon
- 4. Woodworking Industry .o
5. Packaging .
6. Pulp and Paper
7. Rayon
8. Matches

Timber
‘Plywood and “beards

Total -

5 e s e e

o s e s

l.‘!!-..e.‘.o'..‘.

c e

sas e e st oo LG 2 Y

Totals Majo? requirements

Minor requirements
(eottage industries,
handicraft, etec.)
15% of total’

GRAND TOTAL

e s a v s

Balance of Requirements and

1960 1965 1970_ 1975

-— In 1,000 tons of round weod =--—
(50 cft each)

INDUSTRIAL WOOD

Reguirements -

Supply 3
PRLy Recorded

Unrecorded

* 8 ®2c 49 cacée

nnnnnn

-------
e e i e e s
[ —— A ——

1,800 2,150 2, 400 2,750
66 180 310 570
1,860 2,330 2,710 3,320
360 420 570 720
740 825 900 765
400 456 513 595
380 490 600 710
40 120 250 1,100
- 400 600 800
150 190 220 240
3,930 5,231 6,363 8,270
590 785 954 1,240
4,520 6,016 1,317 9,510
Supply
of
1960 1965 - 1970 1975 1985
— In million tons (50 cft each) —
4.5 6.0 7.3 9.5  (12)
3.1 3.5 4.0 445 é 5.0
1.2 1.0 0.8 0.7 0.7
4.3 4.5 4.8 5.2 ( 5.7)
- 0.2 - 1.5 - 2.5 - 4.3 (-6.3)




RECOMMBNDATIONS

et s s v o

As »revieusly indicated, India will be confronted, within a
relatively short period, with an acute shortage of industrial wood and
several other essential forest products. Since wood is a basic raw
material for every developing economy, a gap of this magnitude and at
this stage of expansiow may seriously affect India's overall develepment
programs. Every possibility should be explored to overcome this
critical situation.

Fortunately, modern 311V10u1tura1 and industrial techniques, if
closely c¢oordinated, ‘offer ways and means of gradually selving India's 2
probrems, provided &@ctidn on a high level im= taken without delay.

India ha® a hundred years old forest tradition and is famous fer
having speclalized in the production of valuable but rather slew-growing
timbers, such as teak and sal. The fact that, in the modern werld,
forests should be fully integrated as a basic asset into the contexx of a
déveloping national economy with its fast 1ncrea51ng and strongly
differentiated requirements Mas, hewever, not yet been sufficiently
realigzed.

Conservation of resources - similar %o the - situation in Europe some
deeades ago — is still the leading principle, wheleas an expanding economy,
on the eve of modern industrialization, réquires the highest tennage of
production of organic raw material within the shortest possible period
apd at the lowest possible costs.

eSimilar difficulties apply to forest industries; these have mostly
been established by chance without overall plannihg.

AL considerable problem is the fact that there has bgen, up to the
present, no high-level body for the integrated planning of forestry and
- forest industries from the national viewpoint and for checking and guiding
all phases of development.

Detalls_

o e e e . i e

The recommendations for solving India's forest industrial preblems
within the period under view may be summarized as follows 3

1. Intensification of production

India's forest preduction does nct execeed, at present, 0.1 ton per
acre and year. There aro,‘however, congiderable areas of very high
productivity where 3, 5, 7 and even 10 tons per year can be produced in
short rotations by oareful selection of sites and plantation of f a8 t ~
g rowing . s e cies. Details of ilmplementatios were discussed
durlng the visits to the States, at the Ministry of Food and Agriculture
and the Forest Reseéarch. Ingtitute, Dehra Dun. -

- L - 8333
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It is strengly suggested to select 1.5 million acres (i.e. about
l% of India'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 of intensive management. Assuming an
anmial increment of 3 tons only, at least 4.5 million tons of additional
uniform industrial raw material would be available from 1975 on.

Succeesful imp le m;e ntatien of this basic scheme
requires, before establishment s

(a) careful selection of areas (including ecological
analysis)s

(b) selection of species with regard to the uses under view;

(c) +tentative location of the industrial sites, including
power, transportation lines, availability of water,
labour,: etc.s

(d). arrangements for mest intensive management, based on an
administrative unit (Forest Division) of not more than
25,000 acres.

The -productive capacity of this scheme, although confined to 1% of
India's total forest area, would. double the quantlty ‘of India's present
production of industrial wood.. Marketlng is no problem as plantations
and industm®ies have been integrated in advance.

2+« ‘Develepment of .the hill ferests

*The second most important possibility. for increasing supplies is the
integrated develepment of the Himalayan coniferous forests. This problem
has been studied for decades, but only now has the stage been reached
where it can be tackled .successfully since s

(a)A,demand has greatly increased;

(b) " major communication- lines are under construction or will
‘be built in thé near futures )

(¢) techniques for devdloping mountain forests have reached a
high degree of perfectiony

(d) +wo forest officers have recently been trained in
Switzerland in modern logging techniques. They could
organize and gulde the pilot schemes, ass1sted by the
logging instructors trained under the FAO/SWlSS scheme some
years ago.

As four States (Punjab, Himachal Pradesh, Uttar Pradesh, Jammu and
Kashmir) are concerned with the same problem, it ies suggested to
concentrate efforts.

- L - 8333
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The following procedurd is recommended :

(1) 411 four States should participate in a joint venture for
- more thorough development of the hills.

(2) Bach State should appoint a State Logging Officer to deal
with all problemd# of logging techniques, increase of
production and reduction of waste. :

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

(4) Within two yedrs, each State should have its own unit %o
~ be worked departmentally for adjustment of techniques,
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
purchasing of modérn equipment becomes profitable to
»rivate 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, Dehra Dun.

Owing to the importance of thdis problem, reguestss for international
aid (e.g. from the U.N. Special Fund for Economic Development, or other
organizations) may Have good presmects, provided a basic organization as
indicated Has been set up meanwhile-.

3. Impwoved utiligation of low-grade timber

A point of similar importance is the improved utilization of non-
‘commercial 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 right in the
‘forest with mobile equipment. ‘Thewe 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-be converted without loss of strength into endless
products of very great length, which can then be cut as desired.

. 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 -suggested to establish in every State at least five of such

units, similar te theiplant in Andhra Pradesh, supplemented by. equipment
for converting short-length timbers into commercial products.

- L ~ 8333
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4. Substitutién of timber by large-sized boards

One of $he reasons.for recommending plantations bﬁ fast—growing
‘Species, intensively managed, on 1% of Irdia's .forest area arose from
‘the necessity to produce on a large scale various types of boards,
suitable for replacing timber in many fields of construction. An
amount of 450,000 tons of raw material from such plantations -has been
earmarked for 1975 for this purpose, supplemented by 200,000 tons of
forest and agricultural waste and 50,000 tons of reeds.{in total,
700,000 tons) ;

, ThiS’program is indispensable for compensating: to-a large extent
the future shortage of solid timber. = -Present production is still
negligible. "’ ’ ‘ ' '

It is further suggested to develop, at an early stage,

applicatien techniques for these new products to ensure most economical
usages under Indian conditions.

5. Substitution of +imber by inorganic producis

In most fields where wood 1s 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 s

Railway sleepers, for instance, are already produced in many countries
with good results from pre-stressed ceoncrete. (In Western Germany, 50%
of all new sleepers are from this material.) In the sstimate for 1975,
it has been assumed that about half of the sleeper requirements may be met
by this material since cement and steel will be sufficiently available in
future.

6. Ensuring wulp 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
mills is needed. BExperience in many parts of the world has proved that
commercial writing paper and newsprint ecan be producéd from 80% hardwoods
-.and -only 20% of leng-fibre raw material, In the case of newssrint, about
30% of leong-fibre pulp is reguired. (Bxemple: Newsprint factory at
Khulna, Bast Pakistan: daily capacity 100 tons.)

Raw material supply: One million tons of fast-growing hardwoods
have been earmarked for 1975 as raw material for paper and 0.6 millien
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
packaging (total 2.2 million tons).

It is recommended that, in planning new pulp or paper factories, the
selection of industrial sites and location of plantations should be
thoroughly coordinated.
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Higher yieldss In IndLay bamboo is being processed by ccnventional
methods with & yield of 45% unbleached and 38-40% bleached. With high~—
yield methods, yields up to 75% can be reached for unbleached and 55-60%
for bleached pulms In the case of hardwoods, the ‘yields of bleached .
pulp are still higher.

It 1s,sugge*ted that in 1ssu7ng industrial licences efficient use
of raw material should be counside¥éd as an important point.-

Dissolving puln: As a general rule, lmng—fibre raw material should
primarily be reserved for expan31on of the paper program, whereas for
dissolving pulp in the first place hardwoods should be used. = Yields in
the case of bamboo are reported to be about 25%, in the casé  of hardwoods

33-35%.

7. Economizing fuelwood consumption

Ninety—-five percent of the fuelwood requlremeats are intended for
cooking. Efficiency is mostly less than 10%. By the improvement of
kitchen stoves under FAO guidance, efficiency has been raised to 25% and
more resultlpg 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 there is a shortage of fuel.

8. ‘RBncouragement of smasll-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 addltlonal employment in rural areas. This
field is so vast that only aftfer a thorough 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 Bastern countries, on which additional cottage industries could be
baged. v By selcction of suitable sites and plant 1ntroduotlon, most of
these plants .could also be made available to India, e.g.

High—class canes:s

Ths medium;thiok ”Manila—Type",_superior‘fOI 1light
- furniture (available in Celebes and parts of the
Philippines).

The thick, spotted "Manaw-Type", for heavier furniture
(avallable mainly in Malaya).



Bamboo specialities:

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

The sypotted type for ornamental purposes (reported to be
available in Korea and Japan).

The solid #ype, replacing cane for oheaper products
(available in Cambodia) . =

It is recommended for the fostering of additional cottage industries,
based on forest products :

~ +to conduct a survey of existing units with regard to employment,
lines of production, type and supply of raw materialj

-~ to enrich the Indian resocurces of raw material for cottage
Industries by plant introductions

~ {0 request technical assistance frem countries known for
efficient production (Japan) and from areas open for imports
(Burope, Nord Lmerica), for developing highly marketable .
products.

Implications

Implementation of this bhasic development program requires s

(a) An organization with authority to coordinate forest and
industrial planning, check requirement trends, ensure raw
material supply, and to guide the development in all phases
ef 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:

Silviculture: Classification of forest areas with a view to
determining areas of highest production capacity to be
earmarked for the fast-growing plantation scheme;
selection of the most suitable sp661es (including import
of seed).

Utilizations Clagsification of the raw material according
to economic agvailability and suitability for various
industrial usess development of application techniques
for new products not sufficiently known in India.

Economics: Analysis of costs, prices and other basic
factors in areas proposed for implementation of projectss
marketing studies for new products.
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(d) Programming requests for international aid and technical
assistances

Pre-investment surveys.

Pilot schemes. 7 ,

Assistance in planning; implementation and integration
of high priority projects.
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A, CHARACTERISTICS OF FORESTS AND FOREST IWDUSTRIES IN INDIA

1. General

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

Population (estimate 1960): 415 million
Geographioal area (in 1,000 sq.miles): 1,266.9

Topographical indicationss:
Percentage of total area -

Mountains (6,000ft.and more) 11 %
Hills (up to 6,000ft) 18 %
Plateaux 28 %
Plains 43 %

Estimated distribution of rainfalls
More than 50 inches per year -
on about one-third of  the total areas
30 — 50 inches per year -
on about one-third of the total areaj
Less than 30 inches: per year - :
on about one-third of the total area.

Sources of national income (seée Table 2).
Classification of land use in India {see Table 2).

India in the context of world economys (World - 100)

Population 15 %
" Cattle population 20.2‘%
Land area 2.4 %
National dncome 3 0%
Railways (number of loco-—

motives, coaches, wagons) 4—5 %
Trucks 0.7 %
Motor cars 0.3 %

2. Forests

India'gforest arca — according to States is shown in Table 3. Distrib-
ution of broad forest types has beon' estimated as follows 2
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Temperate Tropical
Coniferous 3% Evergrecen 12%
; Diciduous 80%
Broadleaved 4% ‘Others 1%
% 93%

The classification of forests — according to the pattern used by Indian Forest
Statistics — is summarizcd in Tablce 4j;development of rccorded production
(industrial wood and fuclwood) and its distribution according to States in Tables
58"00

It is striking that the coniferous forésts of the hills roepresent only 3 % of
the total forcst area but supply ncarly 25 % of the timber output (including
roundwood).

About 75 % of all revenue is raised from timber and fuelwood, 25 % from minor
forcst products. (About 20 million buffaloos, cows and bullooks are gragzing
in the forosts.)

The economics of Indian forests in oompariSoh.with the situation in technically
higher developed countrics (Central Europe) arc shown in Table 6.

This comparison should serve as a guide for assessgsing the possibilities for
future development.

Two facts require special considerations:

a) The relatively low outturn and — as a consequence — the very modest net
profit per acres this, in spite of a considerable percentage of valuable
timbers (toak) and the comparatively high priccs of industrial wood at the
consumcrs cnd.

b) The extremely low contribution of forestry to the national income (forostry
0.6 %, agriculture 50.2 %). Thé fact that agriculturc (net sown area) covers
nearly 40%, forestry 22 % of Indid stotal arca, cxplains the nccessity to re-
orientate forestry towards intonsification and closer intcgration into the
cxpanding industrial cconomy.

Porcst industries.

Development of forcst industries in India is still unbalancced. Chemical utili-
zation of forest products (paper)has made remarkablce progresss the same is truc

for match production and tea—chest plywood. Also timber scasoning and prescrvation
have advanced quitc fast due to the activity of the Forcst Rescarch Institute,
Dehra Dun, and the nccessity to economize wood as much as possible duc to rising
pricecs.,
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Sawmilling, howover, is still in its infancy and grcat quantitics of timber are
wgsted gvery. ycar through old-fashioncd mcthods of fonversion. In the hill forests
with coniforous timber, hand-sawing is still the rulc and will continue till
extraction is fully rcorganizcd. Tho system of sawing is closely linked with

the system of logging, and only by construction of roads on a large scale can these
great losses gradually be reduced.

I. TABLE 2,

SOURCES OF NATIONAL INCOME -~ 1950/1951

1. Agriculture .+« oo oo es s es  as es .. Bl.3 %

Farming 50.2 %
‘Forestry 0.7 %
Fisherics 0.4 %

2. Mining, Industry,
HandiCI‘af‘t s e » e LI u-» a e .0 °'. s v e 16.1 %

+Mining )
Industry 5.
Handicraft 9.
3.. Commerce, Transport,

Communication e A A %

4. Other Services P &% %

. CLASSIFICATION OF LAND USE IN INDIA — 1955/1956 in 1000 acres

Total - R
Land put. to non-

agricultural uscs 32.614 4
Net sown arcsa 317.981 39.4
- Fallow. 60.414 7.5
Forests 179.773 22.3
Barren and uncultivable waste  85.054 10.6
16.2

Pastures and culturablc waste _130.434

Total land 806.270 100 %
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TABLE 3
FOREST AREA
~ according to States and Territories -
State or Reserved Forests Unreserved forests Forest Area
Territorl_ Total
......................... SQ.ML]IEE s eesssevncissavocasoacsacoas
Andhra Pradesh 15,508 8,582 24,090
Assam 6,256 11,068 17,324
Andamans 2,080 373 2,453
Bihar 1,491 11,797 13,288
Bombay 17,577 14,534 32,111
Delhi 4 10 14
Himachal Pradesh 636 ‘ 3,415 4,051
Jammu and Kashmir 8,057 (demarcated) 2,520 10,577
Kerala 3,493 1,293 4,786
Madhya Pradesh 30,439 36,036 66,415
Madras 8,267 - 8,267
Manipur 338 1,987 2,325
Mysore 11,168 2,405 13,573
Orissa 8,568 16,017 24,585
Punjab 216 5,633 - 5,849
Rajasthan 2,309 14,672 116,981
Tripura 1,200 1,247 2,447
Uttar Pradesh 8,238 7,085 15,323
West Bengal 2,668 1,756 4,424
Total 128,513 140,430 268,943
(in sq.miles) S '
................... 2. In $CTMS OF ACTOS  eeonnncecoennnces
82,248,320 89,875,200 172,123,520
tatcosasacessrrassana In terms of hectares ..... s sasanase
33,284,867

36,371,370 69,656,237
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TABLE 4.

CLASSIFICATION OF FORESTS ¥

- situation 1955/56-

1. From the outturn
point of view

a) Merchantable
dedicated to
timber production 125,631 sq.miles
Other forests 89,508 -t

215,139~ " n
b) Inaccessible HWM53;56é" " 1"

Total 268,701 " "

2. By legal status

Reserved . 138,791 sq. miles
Protected 64,911 " "
Unclassed 64,999 n 1

Total 268,701 sq. milcs

3« By composition

a) Coniferous 9,736 =sq. miles

“b?'Brbadleaveds o T
Sal 40,449 " "
T@ak . 22,445 1 1t
Miscellaneous 156,071 " "

Total 268,701 v

* Sources

“Indian Forest Statistics
(Agricultural Situation in India)
MJune.l959(Provisional)
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TABLE 5a

RECORDED PRODUCTION

OF -INDUSTRIAL -WOQD - *

1949/50 1950/51 1951/52 1952/53 1953/54 1954/55 1955/56

cecccesesracscesascasess AN Million CFt seeeceoasonsasasconcas

1. Timber
a)coni— v
ferous 37 26 26 29 20 25 32
b)broad: ‘ . o ‘
leaved T4 80 74 68 67 -84 88
Total 111 106 100 97 87 109 120
wood
a)coni—
ferous 1 11 16 4 3 3 2
b)broad- S
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 -~ - - oo 2D 1 1
Total - - - 1 2 1 1
GRAND TOTAL 134 135 140 115 109 135 146
,.c.u.,.,,,n,.Inn¢emmsrofymiilioﬂmﬁﬁnsz(50 CTt) cevevnoasens
2.7 2.7 2.8 2.3 2.2 2.7 2.9
...... seesres In terms of million ms ‘;,fo,;..;.,;.;.f......
3.8 3.8 4 3.2 73 3.8 4.2

¥ Indian PForest Statistics

1949/50 - 1955/56.
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TABLE 5b

RECORDED .PRODUCTLON

OF FUELWOOD ¥

1949/50 1950/51 1951/52 1952/53 1953/54 1954/55 1955/56

o secessetoresnaens « In million e¢ft cieerosevonennnocans ses s

1. Fuelwég@_

a) coniferous. 20 24 T 10 13 11 12

b) broadleaved 352 369 352 316 307 301 314
Total 372 393 359 326 320 312 326

2. Charcoal
wood

a) coniferous 2 2 1 - - - -

b) broadleaved 27 26 18 8 8 66 - 56
Total 29 28 19 8 8 66 56
GRAND
TOTAL 401 421 378 334 328 378 382

............. ‘,.;‘In terms of million 4ons-(50-¢fE)eececennanas
8 8.4 7.5 6.6 6.5 . 1.5 7.6
................ Tn terms of Million M3  eveveeesvensernencess
11.4 12 10 9,5 9.3 10 10.9

¥ Indian Forest Statistics

(1949/50 - 1955/56)
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State or
Territory

Andhra Pradesh
Assam

Andamans

Bihar

Bombay

Himachal Pradesh
Jammu and Kashmir
Kerala

Madhya Pradesh
Madras

Manipur

Mysore

Orissa

Punjab

Rajasthan
Tripurs

Uttar Pradesh
West Bengal

GRAND TOTAL

TABLE 5 ¢
INDICATION OF RECORDED PRODUCTION %
OF'INDUS?BIAL WOOD AKXD FUELWOOD
- according to States and Territories -
(average 1955/56 — 1957/58)
Industrial Fuelwood Total
wood. . :
............ e In million ft ecvecencnoes
5.0 13.0 18.0
7‘7 900 16.7
3.5 0.8 4.3
-3.8 14,0 17.8
17.9 37.4 55.3
14.3 11.7 26.0
20.8 2.0 22,8
5.7 5.5 S11.2
22.1 215.,0 237.1
0.8 1.0 11.8
0.3 0,8 1.1
11.0 27.0 38.0
12.4 10.0 22.4
4'5 105 6.0
2.0 13.1 15.1
0.8 6.4 7.2
17.0 63.4 80.4
6.5 30.0 36.5
156.1 471.6 627.7
....... In terms of million tons (50 c¢ft) av..
3.1 9.4 A 12.§"M<
sereens In terms OF M3 ceoevrensassserenocsons
(million)
445 13.4 17.9

- D00

* Based on provisional data supplied

from the States and Territories.
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 10% higher for
timber and 25 % for fuelwood; this balance is included in the estimate of
unrecorded production.
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TABIE 6.

ECONOMIC INDICATIONS

Comparison: of Indie's present forest cconomic situation with the situation in
Central Europe

1. Forest Area

per capita India Central Turope
- acres - 0.5 ‘ 0.7
' Ratio
1 = 1.4

2. Present Wood

Consumptlion
per capita India Central Europe
Industrial Fuelwood Total Industrial Fuelwood Total
Wood Wood .
o & 0 2 0 @ & Bcft e & 0 4 D & O & 4 v 9w c?a'dﬂ..l....cf‘t ® 0 o 9 % 8 0O & v O
Recorded 0.4 1.0 1.4 17.0 3.0 20.0
Unrecorded 0.2 5.0 5.2 0. 1.0 1.5
0.6 6.0 6.6 17.5 4.0 21.5
Ratio
between per capita consumption
of industrial wood and fuelwood
India Central Europe
Industrial wood 1 3 29
Fuelwood 1 ] 0.6
Total wood 1 g 3.3
Ratio

between total recorded and
unrecorded wood consumption

per capita

Indi Central Europe
1 : 4 1 s 0.1
3. Present Racorded
Wood Production
per acre India Central Burope
........ o i e
4 50
Ratio
1 : 12

- L - 8333



-24 -

4. Accessibility
of Forests

a) Percentage of forest area
' considered accessible (according
to present statistics) India
about

T5%

b) Indication of actual accessibility
(length of forest roads in miles

Central Burope
_about

99%

per sq.mile of forest area) ‘ India Central Burope
about
0.3-0.5 8
Ratio
1 H 20
5.‘ Indication of Financial B
Returns. per Acre India Central Europe
(examples
Switzerland 1956)
Gross revenue 4.4 Rs 110 Rs
Expendi ture 1.9 " 45 "
Net revenue 2.5 Rs 65 Rs
‘Ratio
1 26
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B,  ANALYSIS OF REQUIREMENTS AN SUPPLY OF FOREST PRODUCE (period 1960-1975)

The objective of this principal chapter is to analyse the whole field
of wood utilization item by itcm in order to check trends of consumption
and supply and to . evaluate the findings as basis for a program of action
for each field and for the economy as a wholca

This chapﬁér coverss:

1. Building Materlal
a) Timber
b Plywood and’ boards

2}f,M;n1ng

3. Transport and Communication
a) Railways
b Ship~ and boatbuilding
. Power, teclephone and telegraph
d Vehicles
4+ Woodworking Industry

ey

5+ Packaging’

a) Wood

») Plywood
6. Paper-
Ts Rayon

8. Matcwes

Summarys: Estimateuoﬁ@preaent_and_Qotentialgrequirements of
Industrial Wood

9. PFuclwood
10. Tanning Material
114 . Lac, Rosin and Turpentine (including other extractives)

12, yMedicinal Plants and Essontial Oils
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I. Building Material

e  Timbor

In assessing requirements of solid timber for building purposes, thrce
main fialds of consumption should be distinguished:

‘Housing, non-residential constructions and rural uses.

The bulk of timbor (about 80%) is required for housing, the major
part for urban areas, whereas in the village cheaper methods of construction
prevail,

For housing, certain statistical data arc availables the estimates
for non—residential construction are based on-discussions with the main
government agencies concerned (Public Works Departments, Ministzy of
Defence) the requircments for rural use on indications collected whilst
touring the various Btates.

a) Basic housing statistics

The total number of housesugvailable.iﬁ_lndia (excluding Jammu and
Kashmir) was estimated in 1951 for

Rural arcas - 54:-million
Urban areas - 10.3 1
Total 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¥e cities
will further expedite urbanization.

‘The number of persons in onc house amounted in 1951 to 5.5 in rural
and 5.8 in urban areas., v

Number of Rooms per Household

Rural arecas  Urban areas  Cities only

cssecne ceeses Porcentagt ceaseecseconns
One room 34 44 67
Two rooms 32 28 19
Three rooms 15 12 5
More than three rooms 1o e ®
100 100 100

- L - 8333



-27 -

Floor Space per Capita

Areas sq.Tt 8q.ft sqeft sq.Tt sq.ft Average
- Below— 26— 51— 101~ More: flopr space
. 26, 50 . 100 2200  than 200  per capita
1. Rural  T% 8% 24h 32%  29% 99 sq.ft
2. Urban . 160 o5 289 26% 89 sq.ft
3. Cities 4% 30% 20% 24% 163 67 sq.ot
only. L , » - o ;

‘Technical characteristics: in rural arcas about 85% of the houses
have mud plinth, 83% walls and mmd, 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. (For details see Table 7).

k)..Building.program.

Urban areas: During the First Plan period, about 1.3 million houses,
ise. 260,000 houses per year, were constructed in cities and towns. The
Second’ Plan anticipated about 380 000 houses per year with an annual
investment of necarly Rs. 2,6 billion or 2 3% of the national income.,

Even this program was unable by far to fill the existing gap:

The urban population in India increased by 28,7 million between 1931 and
1951 but the'numbor of houses only By 3.2 million, Assuming 4.7 persons

. per. house ‘as the usual rate, there was jeven in 1951 a shortage of 2.5~
million houses in Indials urban areas. This figure meanwhile has
incroased to 5.9 million,- taking into account the need for replacement of
ovor—aged housaes and for demolition of slums. It can, therefore, be
assumed that during the next plan periods building activity will still
increase considerably.

Rural arcass  The numbcer of houses in the villages is about 5~times
more than in the towns and cities. The neef for improvement of the
housing situation is equally urgemt as about 50 million houses (90%)
require reconditioning or should be partly rebuilt.

Economic difficultios, however, for such rehabilities are far great
in the rural arecas than in the towns, since the farmer can 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 concentrate

on cheap, locally available building material and to reduce labour costs
as much as possible by an organized system of self-help.
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6) Building tochnigues ¥

House -types in India are grcatly influenced by climate and habit:
In the northern plains with hot summers and comparatively low rainfall,
houses .arc built with thick walls and-thick rdofg but small doors and
windows. In the humid regions, the walls are thin and the roofs light
and sloping. In regions like Assam, the type of construction is influenced
by :scismic factors: ‘' construction is light and consists to a large extent
of bamboo and thatch. The most important building maberial in urban areas
all. over India is lmﬁck.(estlmatbd production: 5,000 million units per
year). Northern India accounts for. 10%_of . the. productlon, -In rural areas
carth, sun~dried “bricks, stones supplemented by small timber, bamboos and
grasses prevail. . Actual tlmbqr houses are confined to higher altitudes
only.

'4) Present level of timbér’eonsumption

There is — as already indicated — a distinct .differcrice bedween the
rate of timber consumption for housing in urban and rural areas. For
urban constructions, thé average Féquirements: per'house have-been estimated
at 40 — 60 cft, thereas in rural areas the requirements (round and sawn)
reach hartly 5 — 10 cft.

The biggest items for which wood id being used in urban and rural
areas are doors and windows. Compared with Western countrles, the
consumptlon of timber for ‘housing in India is extremely low (Central
Europe: 250-300 cft. and North. Ametrica’ 500-800 cft per ‘house ), Due to

" limited availability, the price of structural tlmbers are about 50 ~ 1007
hlgher in India  than in Burope. - The Central Pubilc Works Department
calculates that. nearly'13% ‘of “the costs" for finished resldentlal buildings
in urban areas account for timber (sce Bxpert Committes Report on
Bulldlng -Works. Of CPWD;, 1949)

According to discussions with the government authorities concerned
and -local inguiries, the future requirements of timber fors:

housing. (urban and rural),
non—residential, constructions (public works, deferce, harbour and
wharf development, govermmental and private administrative
- buildings, shops oto,) and .
rural uscs (fcnclng, tools, household equipment, rough furnishing,
—~ except carts and ruralr housing.

can Be assumed =~ din terms of round timber -~ as follows:

¥ gee Monograph on Housing situation in India (National Building
Organization, New Delhi, 1959)
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Estimate of Timber Reguirements

for housing, non-residential censtruction and rural uses

1960 1965 1970 1975 Percentage

of total
- (1975)
in million tons of roundwood,
50 cft cach
(1) Housing 1.2 144 1.6 1.8 65%
urban s about KO%
cpupal e N 40%
(2) Non-residential 0.2 0.25 0.3 0.35 13%
consﬁruotions '
(3) Rural uscs 044 0.5 0.5 0.6 22%
Total 1.8 2,95 2.4 2475 100%
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Table T
TECHNICAL CHARACTERISTICS
OF HOUSE TYPES IN INDIA
1 Plinth
Area Mud Timber, Brick, Others
: wood, coment,
bamboo, stone
roeed _ _ .
19 All rural arvcas 84&5% 3}7% 12;3% 'diﬁ%
2, All urban arcas 4443% 14 7% 533% 0.7%.
3. Citics ‘20.4 2% 0.9% 78.0% 0.9%
Area: © Mud Timber, Brick, Others
bamboo., Wood., —cementy
reed Cede con=
sheets crete
e A1l rural arcas 83.2% 0. 9% 15.5% 0.4%
24 All urban areas 42,1% 240% 554 2% 04 7%
3. Cities 21.7% 6.0% 12.1% 0.2%
3. Roof
Area Straw, Corrugated  Cement Others Others
grass, sheets, con— (bricks in
thatched, asbestos crete mortar
bamboo sheets, etc. )
or reecd  tiles,etc.
1% A1l rural arcas 69. 6% 23.5% 14 7% 2., 4% 2.8%
2, All urban arcas 32,9% 33.6% 194 2% 10% 3% 440%
3. Gitics 14 5% 27.2% 43.5% 12.5% 2.3%
Source:  Monograph on Housing Situation in India

(National Buildings Organization, New Delhi, 1959)
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2 Plywood and Boards

In order to reduce wasteful consumption of sawn timber, large-
gscale production of wvarious types of sheet material from organic sources
is dmperative.

a) Commercial plywood

India's plywood industry started with the production of tea chests
which reached recently 100 million sq.ft per ycar. Development or commercial
plywood was compﬁratlvcly ‘slowsr. In 1947, production amounted o 5 8 million
sg.ft and increased ti11-1959 to 45 million. It is assumed that a production
up to 150 million sqeft (oommer01al plywood) for furnlture boat—bulldlng,
doors and even structural units would find a ready market. A great number
of species which cannot be uscd for tea shests due to smell or colour would
be available for this purpose.

: The.raw.material requirements would dévelop under this program as
follows:s ’

Estimate of Timber Requiremerts for Expansion of the
‘Efbduction of Commercial Plywbod

1960 1965 1970 1915

.‘.....in”millio‘n Sq“‘of’t 40 00608002
Tentative production target 50 100 125 150

«esin 1,000 tons of roundwood...
(50 cft each)

Timber requirements ' 40 80 100 120

b) Fibrebvards

- World production of ‘fibreboards is assumed to exceed 4 million tons

There ‘are at present only two flbrobOard factories in India, one in
Bombay State with a capacity of about 30 daily tons and a sccond with a
provisional capacity of 15 tons in Kerala, to ba.enlarged up to 30 daily
tons. The first factory uses as raw material nearly 30 hardwood species
in mlxture (1nclud1ng bark), supplied from forests; the second mainly
waste from the neighbouring plywood factory.

Fibreboard impbrts in the past were confined to 15 - 20 ,000 tons per

year, partly due to shortage of forelgn exchange,’ partly to lack of
knowledge about fields and methods of application.
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In Western countries, techniques of fibreboard production have reached
a high stage of perfection and no further basic improvement of techniques
_can be expected in the near future., A great .deal of research and develop—
ment, hoWover, has recently been devoted to techniques of fibreboard
application for various uses, and due only to this fact fibreboard has
become an indispensable commodity in modern oonstructlon<‘ This line of
applicd research is still lacking in Indla, and it is suggested to fill
this gap as soon as possible by also u31ng the experlences of more
industrialized countries. :

Under thls assumptlon flbreboard requlrements, at presont llmlted to
15 - 20,000 tons, are likely:to increase within 15.ycars up to 150, 000 tons.
For such a broad development scheme, productlon technigues showld be
thoroughly adgustod to tropical rbqulrenents. The maln points to be
considered arcs Lo '

(1) Differentiation of products: Softboards (spec. gravity about 0O, 3)

for insulation are expected to get only a limited market in India
due to sudden changes of humidity and attack by termites; bdbut by
impregnation with certain bituminous products adjustment for
specific putposes is “poasible, Hardboards (spece gravity 1,0 and
more) will gain a much widew market Zln ‘housing, non—residential
construction and transportatlon) if Carefully air—tempered. They

ATe howevor, not suitable for all climates due to the tendency

“‘of ‘warping under éxtreme conditions. Medium hardboards (specs
‘gravity O, 6.~ 0. 7) are up to now the most suitable type for
tropical areas. Due to lower density they do not warp. To ensure
high stability they should be produced with a thickness of & = 10 mm'.
Boards of this type require for economic production a moulding press.

The Indian market is expeotéd.fo absorb these three types in the
following ratio:

Softbhoards . 10%
" Hardboards : 30%

Medium hardboards 60%
(2) Selectionm of raw material: For softboard, bagasse can be used Wlth
‘ ‘good results, as practised in general countries; for hardwoed”any
kind of soft~ and hardwoods (1nolud1ng waste from plywood plants),
. prov1ded the composition of species. can be kept somewhat uniform,
. The same is true. for medium hard- boards which allow up to 257 of
vf111ers (e.g. coconuf coir dust or otherg). o

(5} Pr006831ng methodS° leferenceb in tropical raw materlais can be
overcome by a light chemical treatment of the chips if combined
with a pressure of 10 — 15 at, This procedure allows the reduction
of cookln ~time to .about 20 minutes and ensures — dfter hot air
temperlng - 1mprovod water resistance of tho boazd. i ‘
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(4) 'Capa01ty°‘ For.production of medium-hardboards by applying moulding
presses a minimum cconomic capacity of 20 daily tons (in 3- shifts)
is still feas1hle, whereas for hard— and séftboard a minimum
capacity of 30 = 50 da&ly tons is nceded.

Estimates of Raw Material
Regquirements for Production of Fibreboards

1960° 1965 1970 1975
sesessein 1,000 metric tons.ocsees
Tentative wroduction target 15 50 100 150

Raw material requircments: vsedin 1,000 tons of roundwoodssees
' (50 cft) equivalent

a) wood’ (solid) 20 50 100 150

b) refuse from wood industriess
agricultural residuec (3) (20) (30) (40)

c) Particle boards

In 1960, world production of particle boards is expected to reach '
about 1.5 million tons. In Central Europe production ©of particle boards
surpassed fibreboards, in Westorn Germany evon plywood.

This new type of board was developed on an 1ndustr1a1 large scale
only after the last war and can be manufactured in great varietys

1ight boards o

0.2 =~ 0.4 spec. grav1ty
medium heavy boards ~: " 0.4 = 0.8 -
‘heavy boards 2 0.8 - 1,2 ,” oo

About 957 of the production in Central Burope- ranges between 0.55 and
0,65, ise. similar to natural wood.

The main reasons for the fast development of the particle boards
industry are:

Nearly every specics, except those 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
in thickness from 8 — 30 mm,—

Warping, shrinkage and splitting is practically eliminated.-—

Offcuts can again be joined to large unitse by synthetic resin
without loss.of strength.
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A considerablce number of factories have been established in tropical
arcas during the last fow years (South America, Africa and Asia) of
special interest is the factory in Thailand,’ using mixed troplcal hard-
woods, and plant 1n Taiwan, based on bagasse.

There are, however, some special. features to -be considered under
Indian conditions:s v

(1) Economy: In Burope the broakdown of production costs shows roughly
the following characteris st Woods:: 20%s binder (synthetic resin):
17%; steams “A%i s1ectricitys 4%; wages and salaries: 11%; depreciation:
T%; repairs: 10%3 cost of marketing: 27%.

For a rapid devolopmcnt of the market, the price of particle boards
should be about 15% lower tnan plywooa o’ the same thickness.

In India, synthetic glue is 50 ~ 100% more expensive than in Burope;
this would greatly handicap. the sound development of the industry.
‘In future. - according to information received from Hindustan Steel
Ltd,, Ranchi — chemicals for synthetic resin from the three steel
plants Rourkela, Bhilal and Durgapur will be available in the
following quantitiess

Phenol~pure 1,000 tons per year ) based on an annual out-
Cresol-pure 500 v m " ) put of 3 million tons
Xylensl=pite 150 *© mom ) of steel ingots.

Total 1,650 tons per year

'SinCe'steel'capacity,Willlﬁurther,inchQSG,vthere'is'afgood chance

of meeting the requirements of the anticipated particle board industry
by the domestic supply of binders, provided arrangements can be made
to roserve these quantltles primarily for: forest industries.

(2) Selection of rﬁw materlal In principle, 2ll speciecs, except the very
heavy ones, -can be useds There is, however, a limitation in the
degree of mixture. - Heavy and light species require ‘grading according
to weight groups, so that the mixture can be kept uniform. Bagasse

represents an excellent raw material for particle bOﬂrdsg‘conflrmed
by the laboratory tests of the Forest Ressarch Institute, Dehra Dun,
and the industrial runs in Talwan with a dally capa01ty of 50 tons.

(3) Technlcai'éépects' In Contral Burope, about 90% of all" particle boards
are produced by plate presses, 10% by extruding methods.

Some‘bgsic‘pdinfsxiimfoitant for programming'of irndustrial production,
are:

Debarking of wood is indispenéable; storage of the raw material in
water considerably increases the guality of the chips.—

Particles for high-—class boards should be produced in a standard
thlokness of 0.2 mm for the covering layer and 0.4 mm for the
core. PFor one-layer board the average thickness should be 0.3 mmj
the width may vary between 2 — 10 mm, the length between 20 ~ 30 mm.—
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For smaller plants,for which expensive three~layer machines cannot
be afforded, a similar effect can be achieved by an air circulation
device which?places the thinner chips on the outer side, the
heavier oncs inside of the board.- ' ‘

During the last ten years the time for treating the board in the
hot press has been reduced (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 capacitys Particle boards should bec produced at a price at

'loast,15% less than plywood of the same thicknessg>in‘order to
replace gradually also solid timber in various fields. The world
trend, therefore, leads: to the highly mechanized plants of 100

~ 200 daily tons capacity with elcehtrical control of all phases

of production, Under Indian conditions,where the sources of

raw material arc scattered, a capacity of 30 daily tons (in 3 shifts)
or 10,000 tons per ycar should. be :assumed as the minimum, provided
the layout of the plant allows doubling of the capacity at a later
stages ' ‘ ' ‘

Under the assumptibn that domestic supply of synthetic”rééiﬁ,éah-
“be ensured, the following program-is proposed: ‘

Estimate of Raw Material‘Requiremenjs

for Production of Particle Boards -

1960 1965 1970 1975
..»iih;temmS?of 1,000 metric tphs;...
Tentative production target 5 20 50 100

in terms of 1,000 tons per roundwood
cerneerses(50 cft) cquivalente.eeesssss

Raw material requirements:
a) wosd (861%d) - 50 40 100

b) refusé from wopd
indUstriess "bagasse (5) (10) (30) (40)

d) Waste boards

India has large hidden resources of low—grade waste — not suited for
fibre or particle board production -~ in forest arcas (reed grasses in
Agsam, Bengal and Uttar Pradesh),~fr0m forest industries (match factories,
katha production, sawmills: Calcutta, Andamans, Kerala), and still bigger
suppliés o "agricul tural waste (bagasse, cotton stalks, rice husk, etc.)s
It is assumed that 0.5 million tons of such unused organic material could
easily be collected at regional centers for industrial purposes.

- L - 8333



- 36 —

Recently two proccsses have been put into industrial operation which
enable utilization of low-grade waste: one in North America which
concentrates on use of short—flbned sawdust for production of high—class
furniture boards ("oultured wood's plant at Meridian, Mississippi, USA),
the second in Austria, converting sawdust, reeds and similar refuse into
large—sized’ building boards for construction (partltlons, ceilings,
roofs) and uwtility furnlture. Both processesiare characterized by the
following factss - . - ' -

Nosynthetic zesin is’ required since the cellulosic material itself
acts as a binder, i.cs in the case of. the American process by
chemical means, in the European process by a thermlc—meohanlcal
treatment. : - : ; : :

Both‘processes“produCQ a medium heavy board, ag preferred in ¢
Cdnstruction. They ure already operatlng on industrial scale.

Cost dqta gre at present only avallable with the European factory,
which produces +the boards at 507 of the costs compared with resin bound
particle boards., (The prcsent plant has an outturn of 10 tons per day
in 2 shifts, due to shortage of sawdustj 1arger plants of the same type
are in planning stage in Scand1nav1a).

It is suggested %o study both processes carefully and to import
-~ as a first stage ~ some commercial quahtltles of boards for practical
experimentation under Trndian condlstionss™ f. . ... . ...

If these trials prove technically and cconomically successful, large
additional resources could be pui to profitable use for substltutlon of
solid timber,

With regard to availability of raw material and marketing prospects,
the follow1ng productlon program can be anticipated:

Tontatlve Production Program

of Medium Heavy Building Boards from Organic Waste
(without use of synthetic resin)

1960 1965 19700 1975

L il

ceasseeln 1 OOO metrlc FONSesanes

Tentative production.target.. . . ... .- 30 60 100
Quantity of raw material ' «eosin 1,000 tons.of roundwood. o
(forest and avrlcultural waste) (50 oft cach) equivalent
requlfed ) :

- (1) (159 (100)
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¢) Mineralized Woodwoaiﬁslabs.ahdmhbllowfblooks

International stqtlstlcs on these, 1mportant products are not yet
available. A tentative agséssment of productlon in-Central European
countries indicates that Western Germany produces at_least 700,000 wm” of
mineralized wosdwWwool slabs, Austria’ about+300,000- o=t mllllon m3 in
these two countries: only. (Apout' 0.3 m3 of Wood are. requlred for 1 m
of mineralized woodwool products)s.

Tr industrialized countries; wood consumption for fibre and particle
boards gradually exceeded requirements for woodwool products; in most
tropical arecas, howevér, these products rank first since they represent
an ideal building material for low—cost housing and — in the. form hollow
blocks ~ even for tall buildingse.

The importance of this material for the trOpios results from the
following factss

Mineralized woodwool products can be produced in. relatively small
industrial units with an investment of about US$ 150,000 for
manufacturing material for nearly 5 low—cost Louses 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 requlres small timber from 4 inches diameter
onj sp001f10 gravity should be. not more than O, 5 - 0.63 the contents
of extractives is confined to less than 1% sugar, 2% tannin or
3% oil, Small quantities of gums and resins are usually-tolerated.

Mineralized woodwool products provide a very effective insulation
against heat.

Plasterlng’ls easy and can either be done by hand or by machlne
sprayinge

Production in the tropics started prewar in Africa and has meahwhile
been extended to Burma, Malaya, Ceylon, British North Borneo and Hongkong;
here — due to acute housing shortage — the largest production developedg

Some years ago, hollow blocks were also made from the same materlal,
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 .the holes, construction can
oon51derab1y be reonforuod, requiring only little steel.

Although produotlon seems easy and. practlcablo in small plants,
specialized machinery and good deal of "know-how!" is requlred to ensure
high—grade products and economy.

For the permﬂnent constructlon of low—cost houses in the troplcs,v
mineralized woodwool is in the first Iine for +{echnical and economic reasons.
Fortunately, India has sufficient raw material (e.b. from plywood and match
factories, thinnings from light and medium héavy species) to initiate a
considerable production without delays., This production, however, can be
increased by a very large exbtent as soon as  plantations with fast—growing
specles yield thelr first thinnings.
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The following program ig” suﬁgestedo

‘Tontative Productlon‘Program

for mlnerallzed Woodwool glabs and hollow blocks

(ospeolally carmarked for, low—oost hous1ng)

1960 . 1965 1970 ,1975

1n terms of 1 ,000 tons(50 cft each)

Pentative production target — ‘150 SOOV £00
Quantity of raw material
required: '

a) wood (solid) - 30 70 200

b) 1ndubtr1al refuse 1n . .
wood equivalent - - (20) (30) -

f) Reed boards

Reed was considered for long time .a minor forest product only to be
used by v1lla@ers for thatching and other local purposes. In recent years it
has become -a raw.material of some 1nternatlonal 31gn1flcance, dfter modern
machinery was developed for compressing this bulky material 1nto "gendlegs"
boards, stltohed by wire.

‘The main technologioal characteristics of this material are:

High insulation capacity, nearly equal to cork. (one inch board
supplies an insulation effect of a two feet brick wall).

High durability, due to tho silicate content of the ouber layer.

Light weight (spec. gravity 0.2).

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

Simple prodaction,

Vafiation of,thiokhesoz 2 - 5 cm.

Reed boards of this type are being produced in 19 countries (including
Iran and Irag); %total production per year has been estimated at 150
million sqg.fb. ' '

" The biggest production plant (yearly output 20 million sq.ft) operates
in Western Germany, using. 1mported reed from Hungary and Rumania., By 1959

ope plant had already been erected in India (Uttﬂr Pradesh) with a
_capac1ty of 3.6 million sq.ft per 8 hours.
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The largest resources of reéed @rc in Assam (yearly availability up
to 400,000 tons of which nearly 50% are suitable for this purpose).
Por exploiting the reed resources in Assam, the factory should be
erected near the river,so that the product can easily be shipped by boat

to the Calcutta markets

Yearly production capacity .
of 1 machine: 1 million sq.ft (in 1 shift)

Requirements of Wirgjper years 45 tons
Price per machine: UsS$ 10,000.-

Number of machines to be
suggested per factory: at least 3

Since raw material is plentiful along India's great river systems,
the following development program is suggesteds:

Tentative Production Program

of reed boards

1960 1965 1970 1915

--.,.....in milliOIl Sq_'lf-t e e e p90
Tentative production target 3 20 60 100
Requirements of>raW material. ...ihzterms of 1,000 metric tons..

1.5 10 30 50

3 Summary

a) Requlirements of.oommeroial plywood, boards and allied products

- The present requiremonts of sawnwood may be estimated at 2 million
tons, 50 cft cach (or 100 million of%).

In 1975, the requircments will amount at least to 3,2 million tons
according to indications gathered by anglysing consumption trends of major
items. SupplieS of sawnwodd from existing sources cannot be increased to
such an-extent within a 15 year pericd. Substitution of sgolid wood by new
types of processedﬁwoodb(inoluding reeds and agriculturd.residue) is

"indispensable -for filling the gap. ’
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b) Tentative production program

The proposals have been based on raw materials which are mainly unused
up to now, Table & shows types and quantities of raw material could be
made available for this purpose., Under this program reguirements will
reach 450,000 tons of roundwood equivalent in 1975, supplemented by
about 200,000 tons of waste from various sources.

Implementation of this 1960 — 1975 program would result in an
increased additional production (1n metric tons) of

- 1960 1975
Commercial plywood: 15,000 tons 40,000 tons
Fibreboards H 15,000 " 135,000 "
Particle boards g 5,000 - " 100,000 "
Waste boards : nil’ 100,000 "

35,000 tons 375,000 tons

Accordingly, 1975 production will exceed the present production
level by about 10 times.

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

The above mentioned four itypes are primarily meant for construction
aectivities in urban arcas, For raral and semirural requirements,
including low-—cost housing projects, an additional group of large—sized
building material (mineralized woodwool products and reed boards) had
been_proposed which can 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. These products represent a very 1mportant
additional contribution in order to substitute sawnwood.

¢)  Technical dnd €conomic ‘indications

Table 9 summarigzes some'of.the main characteristics of the proposed
products from the viewpoint of economic planning., The data should be
regarded as rough indications only.

ld) 'DeVe1opmen# of markets

Most of the above proaucts and their applloatlon are not yet sufflolently
known in India. For this reason even the present modest plants have had
some difficultics in disposing their products. Two polnts, therefore,
are essentials

To make full use of all experience from abroad in the application

techniques of these new products (e.g. by means of technical
assistance).—
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To ensure attractive prices for these products for faeilitating
timber substitution (see Table 10),

e) Indication of investments

Table 9 shows whish investrents — according to the present state of
techniques — can be assumed per ton of daily production (based on the
present Central European price level). Table 11 indicates the average

yearly investments required for reaching the anticipated production
capacity in 1975. '
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Table 8
SUMMARY

TENTATIVE PRODUCTION TARGETS

Commercial Plywood and Boards

1960 1965 1970 1975

sensee In million S8g«ft soeravcocos

1. Commercial plywood 50 100 125 150

seeedin 1,000 metric tons ceecevcsns

Commercial plywood 12 25 30 40

2, Fibreboards 15 50 100 150
3, Particle boards 5 20 50 100
4. Waste boards — 30 60 100
Totals 32 125 240 390

«ev in 1,000 tons (50 cft each)eea.

5. MineralizeA woodwool
products - 150 300 600

savsees in million Sqaft seeecscaass

6« Reed boards 3 20 60 100
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Iable 8 a

TIMEBER REQUIREMENTS

Commercial Plywood and Boards

1960 1965 1970 1975

ses e in1,000 “tOl’lS Of I’OU.nd 9 o008
wood (50.cft vach)

1. "Cotmthe pE1al " plywood 407 80 100 120
2. Pibreboards: : _
a) wood (solid) 20 50 100 150
b) refuse from wood industries;
agricul turdl residue (3) (20) (30) (40)
3. Particle boards:
a% wood (solid) — 20 40 100
b) refused from wood industries; /
agricultural residue (5) (10) (30) (40)
4. Waste boards - (40) (75) - (120)
Da Mineralized woodwool producfsa
a) wood (solid) - 30 70 200
») industrial refuse _ - (20) - (30) -
Total: Wood (solid) 60 180 310 570
Total: Refuse (8) (90)  (165) . . (200)

«.in 1,000 metric tons of reed ...

6. Reed boards 1.5 10 30 \ 50

h)
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SUMMARY
of some
technical and economic indications

for production of plywood and various boards

)

Table 9

Plywood. .Fibre board  Particle

Waste Reed

(3 piles) = (medium board board  board
hard)
Assumed plant capacity
(daily tons) 20 30 30 20 4
Thickness (mm) 4 -8 - 10 8 ~ .30 25 25
Av. specific gravity 0.65 0.65 0.6 0.6 0.2
Requirements per metric ton of g
finished products

1. _Raw material’ ‘

(metric tons) 247 1.3 1,2 Tel 1.2

2, Synthetic bindew
(kg per ton of

finished product) 60 0 - 10 80
3. Power (Kwh) 200 550 350
La Heatw(in terms. of

steam: tons) 15 3.5 2.5
5. Water {(tons) 1 - 10 60 0.2

6. Labour (working hours
_for production) 80, 15 10

— o (only wire

100 kg)
450-550 10
1 -
1 —
15 20

Te Investments per daily
"ton (3 shift): US$ 30,000 40,000 35,000

25,000 10,000
(1 shift
only)
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Table 10
INDICATION OF PRICE RATIOS
(based on Central_@g;gpean price level)
Product Assumed thickness Allowable price of sq.f%t
' ﬁﬁ' Rs
1, Commercial
plywood 4 0.50
2., Pibreboard
(hard) 4 0,35
3, Particle board
(3 layer type) 19 0.85
4. Waste board 25 0,45
5« Mineralized wood- o
wool slabs 25 0,40
6. Reed boards 25 0,35
For comparisons
T. Sawnwood
(spruce-fir) 25 0,60
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INVESTMENTS

reguired for

Implementation of the proposed Program

in order to substitute sawnwoed by other organic products
(oommeroial plywood and various types of boards)

—— Period 15 years -———

Annual investment

UsH

1. Commercial plywood 200,000

2; FPibreboards 1,200,000

3; Particle boards 750,000

4; Waste boards 550,000
5; Mineraligzed woodwool slabs

and hollow blooks 800,000

6; Reed boards 100,00Q

3,600,000

per year for the
period 1960-1975

Regquirements in
foreign currency: about T0%

Note:

Products 1-4 are mainly meant for construction in urban
areas, 5-6 for low-cost housing in rural areas.
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India's coal production is expected to reach 50 million tons in 1960
and about 100 million toms in 1975. The main production centers arc Bihar and
West Bengal, which supply about 80 % of the total output.

For 1,000 tons of coal nearly 4 tons (50 cft each) of pitprops are
required, Wthh is less than 50 7 compared with Western Burope, mainly due to the
difference in mining conditions.

Besides pitprops, Imdian‘mihes consume considérable gquantities of sawnwood
for sleepers and constructions which — in terms of roundwood - equal about 80 %
of the quantity required for pitprops.

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 answered at the present stage.

Acoording to indications rececived from the National Coal Development Corp-
poration, Ranchi and other sources, future demand may develop as follows 3

Tentative Requirements of Pistprops and Sawnwood. -
(both mainly hardwoods)

in Indian Coal Mines.

Assumed 1960 1965 1970 1975
Coal ceoeseens . in million metric tons ......
Production 50 60 80 : 100
Reguirements .
of vesooas in 1,000 tons of round wood ....
(50 cft each)
Pitprops 200 240 . 320 400

Sawnwood. 160 180 250 320
(in terms of roundwood) :

" Total (roundwood) 360 420 570 720
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ITT. Transport and Communications

1e Railways
a) Mileage and gauge
The main system of transportation in India are the railways. The breakdown
of mileage(1958)according to gaugesg . ie milecage

Track mileage

Broad gauge 16,246 ~ 27,235
Meter gauge 15,481 19,297
Narrow gauge 3,162 3,573
Total 344989 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 sleepersAin Indié compares with other
countries in the Asia-Pacific region.(in 1953) .as follows

Wood Steel Cast Concrete
Iron

India

Broad gauge 20 27 53 -

Meter n 12 24 4 -

Narrow " 70 29 1 -
Australia 99 1 - -
Burma 100 - - -
Japan 100 - - -
Malaya 100 - - -
Thailand 100 - - -

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

c) Requirements and supply in the past

India's annual slecper regquircments amounted, during the period
1954~58..up -to- 300,000 volstons (15:0 million cft.), the 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-thirds for
normad .replacement. ) T

d) Technological trends

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

A countrywlise forecast 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 concretc.

Use of pre-stressed concrete has been favoured by constructing tracks
with long-length welded rails. In Western Germany, 50% of all new slecpers are
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already from this material which is strongly compceting with wood. Which type of
sleeper will finally.prevail is mainly.a question of prloe, since. the basic
technical problems have meanwhlle been solved.

e) Estimate of futube regquirements

In the Indian Timber Trend Study (1958) it was assumed that of require-
ments (estimated at 200,000 tons converted or 350,000 tons roundwood) only one
third ‘can be met from domestic production. Meanwhile, however, the Railway Board
included a great number of additional formerly rejected semi~ and non-ccmmercial
species into the supply program and organized sufficient 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 reguirements and pattern of supply see Table 12.

f) Summary

_(1)A For the railways in India with a track length of about 50,000 miles,
‘doméstic supply of sleepers is an important problem. Modern factories for
large scele production of sleepers from pre—stressed concfete 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 stéel may also
be produced in due course. Steel sleepers, however, used up tc 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 these goneral trends the reguirements of wooden sleepers
may roughly be anticipated as follows:s -

1960 1965 1970 1975

cesssees in tons of roundwood (50 cft. cach)...
350,000 - 400,000 400, 000 200, 000

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

2. Ship-and boatbuilding.

In the Indian Timber Trend Study (1958) consumption of timber for ship-
building has been cstimated at 10,000 tons of sawnwood per yecar (equal to about
15,000 tons of round-wood), mostly teak. This figure, however, represents only
the requirements of the few large shipbuilding yards and does zpparcntly not
consider the great number of fishing—, house— and oountry—boats operating on
lakes: (Kashm1r) the great river systems and along the coast.

This large fleet is one of the big but hidden timber consumers,
similar to country carts in the rural arcas. = As no enumeration of these boats
for the country as a whole exists, the requirements had to bc estimated according
tc gones and can safely be taken (1nclud1ng consumptlon of large shipyards) as:
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1960 1965 1970 - 1975

et ot

vees.. in 1,000 tons of roundwood (50 cft. GaCH) wes..
120 140 180 220

3. Power, telephone and telqgraph

Consumptlon of. tﬂmbor for poles has ;up to now,been negligible in India.
The Post and Teluvruph authoritics are conccntratlng on steel poles and only in
exceptional casecs establishment of wooden poles has been considered for rural
areas.

The Water 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 Jjoined poles in areas where sufficiently long poles are pot.
available.

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

The mein center of requWrement is the South, Wherews the major quaﬁtlty
of 1ong and stralght poles is . produced in the northern hills, resulting in heavy
transPort@tlon costs.

. 'The Andaman Islands were expected to supply considerable numbers of
mangrove poles 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 mechanizged extraction, csteblishment of additional treating plants
and improved transport facilities should be seriously considered. Simple but
effective preservation methods, suitable for use at site right after felling,
will greatly reduce transportation costs’ ("osmose process'). .

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

1960 1965 1970 975
evaese in 1,000 tons of roundwood (50 cft.cach) .

10 15 20 30
4. Vehicles

a) Railway coaches and wagons

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

the great efforts for increasing the domestic production of
coaches and wagons, and

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

b) Trucks and buses

About 80% of all trucks and busecs still heve wooden bodies. But the
tendency tc replace or reduce wood as a structural material is obvious.

Regquirements per unit will decrease, 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 (1946: 8 millions 19563
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,

TABLE 12

Estimate of Timber Requirements for
all types of wvehicles

{ Summary)
1960 1965 1970 1975
cae. Bn 1,000 tons of roundwcod
(50 cft each)
a) Railway coaches : ' a R
and wagons 60 65 70 75
b) Trucks and buses 50 55 60 65
c) Carts 150 160 170 175
Total roundwood 260 -~ 270 3000 7315

Bestimate of Timber Reqﬁirements for
transport and communication.
(Grand total)

1960 1965 1970 1975
«es in 1,000 tons of roundwood
(50 ¢ft. each)

1. Railways (sleepers) 350 400 400 200
2. Ship- and boat-building , 120 140 180 220
3. Power, telephone and telegraph 10 15 20 30

4. Vehicles (railway coaches, trucks -
and buses, carts) : 260 270 . 300 315
Total 740 825 900 765
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IV. Woodworking Industries

Furniture

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

The requirements according to species may be assumed with

teak - 60 %
other broadleave

species 29 %
conifers 1%

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

Textile mill accessorieg

Utilization of indigenous timbers is mainly confined to production of
bobbing. Annual timbor requirements amount to about 36, 000 tons roundwood.
(Labour force cmployed in thls 1ndustryn about 8,000).

Shuttles are mainly produced from imported timbers. Some installations
for produotlon of compressed wood have recently been ordered.

Pencils, battery separators, tool handles

These throe 1tems requlre about 14,000 tons of sawnwood (or.21,000 tons
of roundwood).’

Other woodworking industriecs.

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

- Summary
Estimate of Timber Requircments of
the WoodWorking Industry.
I tems 1960 1965 1970 1975
' cea din 1, 000 tons of ToundWood .......
(50 cft. \quuh)‘ .
Furniture 150 170 190 225
Textile acccssorics 36 40 45 - 50

Pencils, battery
separators, tool

handles 14 16 18 20

Other woodworking _
industries 200 230 260 _ 300
Total s 2400 456 513 595
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V. Packaging

Reguirements 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 commodifies to be shipped.

Two groups of packing material can be distinguished in Indias
Commercial productss

Wood
Plywood
Paper and Board;

Semi~ and non-commercial products:s

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. '

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

a) Wood (sawn).

The main fields of application are: packing of agricultural and
horticultural products, such as apples, oranges, tea )for domestic con-
sumption); distribution of beverages (lemonades, beer, ete.)s industrial
products (cigarettos, 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
been compileds o o
' Estimated total consumption
o ' per years. .

300,000 tons (in terms of roundwood of~500ft);
- roughly 20% conifers
" 80% hardwoods.

Demand greatly exceeds supply, cspecially as far as softwoods are
concerned.

- L - 8333



b) Plywood

Use of plywood as packing material is confired to tea for export;
India's tea production increcased from 230,000 tons in 1939 %o about 420,000
tons in 1956 57. Centers of production: Assam (about 50%), West Bengal (24%)
Kerala (10 % and Madras (8 %) .

India is self suffioient in production of tea chests. Production
increased from 28 million sq.ft in 1947 to about 100 million in 1959.
Digtribtion of production (based on data of authorized capacities up to 1958)
Assam 28 %, North Bengal 10 %, Calcutta 28 %, Kerala 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 0heSﬁSjp1ywood would
amount tos

80,000 tons of round timber per year.

¢) Paper and board

Present consumption of wrapping paper and cardboard as actually used
for packaglng is estimated at 90,000 metric tons per year, i.e. about 257 of
the total paper consumption of the country.

d) Bamboo

Requirements of bamboo fér‘paokaging have been assumed at 30 million
piecés per year (about 120,000 metric tons).

e Grasses

There are no estimates regarding requircments of grass for: packaglng,
although the quantity may be considerable; this item should, therefore, be
discarded for the time being.

Techndlogical;treﬁ&é

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 (flnlshed)
wood kept its position, Wncreas consumption of textiles for packaging dropped
considerably.

a) Wood (solid)

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

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

Construction of wooden boxes and crates became a matter of engineering.
Application of coated nails,which increase nailing strength up to'50% 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-uses
reduction of costs and shipping weight. The minimum guantity of raw material
required is about 5,000:tons per year and plant. TFor areas of raw material
surplus,such’ as the Andamang,this line of 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
mentioneds

Replacement of plywood by special types of fibreboard.
Experiments along this line have recently been
initiated in Ceylon, = Preliminary results are
promising. : ‘ ' o

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

Both ﬁossibilities are st1ll 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 cardboard and its manifold corrugated products. This
line of packaging has shown a great increase in many parts of the world during
the last decade. In Centres murope, cardboard packaging is still confined
by the railways to a gross weight of 75 Kg. Recently ca rdboard‘containers,
in combination with wood or vther matbrlgls, have boen developed for a gross
weight of more than 1,000 kg

The oardboard 1ndustry in every advanced country has created modern
laboratories for tailoring the packaging units according to the’ techkmical
and economic requirements of each commodity to be transported.

These general trends are 1mportant for India since

(l) Wood partlcularly softwood, 1s expen31ve and in short supply. Use of
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wood as packing material should therefore be confined to agricultural
products from rural areas where rough hahdling and storage 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 foresiry viewpoint, cardboard and corrugated products pave
the way for incorporating hardwoods to a large extent into the program of
.supply. There are at presont considerable hardwood 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 awailable within 10—15 years, so thatl
~ample - supply can be expected.

3. HEstimate of pfeseht and‘furure reguirements.

A tentative estimate of requirements and pattern of supply for all
major types of packing material (seec Taplel3 ) illustrates the changes to
be fostered.

4. Summary.

India's total raw material requirements for packaging will almost
triple during the next 15 yecars. The smallest increase is anticipated
for teawchest plywood,; due to the limitations of tea export. Also bamboo
consumption as packing material in rural arcas 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, 1s expected for packing paper, card-
board and its finished products. Cardboard should gradually replace wood
for packaging of 1light 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 Calcuttw and Madras.

Incorporation of applied rescarch in packing problems related to
forest products into the program of the Forest Research Institute,
Dehra Dun.

Initiation of a packaging Development and Information Center for
popularizing efficient packaging techniques (in cooperation with
the European Packaging Federation, 3 rue la Boétic, Paris VIII, or
the National Packaging Institutes in Europe and North America).
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- ESTIMATED REQUIREMENTSOF PACKING MATERIAL
Typelof product - 1960 1965 1970 197
Sawnwood — 1000 tons ) o .
(50 cft each) 150 200 250 300
Plywood (teasthests only)
millionAsq,ft, . 100 110. 120 130
Paper and hardbogrd ‘
(confined to actual
packaging) 1000 métric -
tonga ' a 90 180 250 400
Bamboo- o
1,000 metric tons 120 140 " 160 180
PATTERN OF POTENTIAL RAW MATERIAL SUPPLY
Type of raw material 1960 1965 1970 1975
in 1,000 tons of roundwoods
50cft. cach.
1. Wood (round) 300 400 500 600
2. Plywood (logs) 80 90 100 110
Total ¢ Round wood 380 490. 600 710
In terms of ‘ o _
1,000 metric tons 340 440 " 530 630
3.”Paper:ahd Cardboard?; iﬁof 330 Q4Q0. 700
(confined to actual ' ' '
packaging):
4. Bamboo 120 140 160 180
GRAND TOTAL Lo o
— in 1,000 metric tons 620 ‘8310 ~Bg0 "1.510

* Notes

Raw material in future mainly hardwoods.
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_VI.» Paper

Supply of adequate quantities of paper at a reasonable price,

many other uses, is one of the most important objectives of India's
Forest Industrial Development Program. '

1e Develépment of Indian paper consumption

Indian paper consumption trends for the past (1925 — 1958) are
summarized in Table 14. World paper consumption at present exceeds 60
million tons (about 22 kg per capita) and is expected to rise 1975 to more
than 100 million tons (or 33 kg per capita of world population). India's
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 for the present under-
consumptions

2 Organization of the industry

There are three major types of paper industry in India:

a) Large scale industiy,.producingwthe.bulkiof:commemcial papers
‘(present productions: about 300,000 tons),

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

¢) Cottage industry, producing handmade paper
Apresent productions about 3,000 tons) .

Emplojﬁent: The first two groups 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 Bihar, 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 rcharactoristics of raw material

- -Unlike.conditions .in the temperate. zone, India, 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 diameter, wall thickness, content of ash and extractives. Such an
overall classification does not yet exist for Indian raw materialse.
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The following tentatiwve.data,. collected from the Wood: Anatomy Branch
of the Forest Regearch Instltute, Dehra Dun and other sources may give
some indications as far as fibre length is concerned:

Lype. of raw material Pibre lenyth

a) Bamboo
- Dendrocalamus-strictus
Bambusa arundingeea -
Melocanha” bambusoides

vy 4 e mm
o 1

N W

- 2’5 ",

b) Wood
Coniferous:s

Pinus longifolia
Pinus khasya
Pinus merkusii
Pinus excelsa
Pines morinda
~Abies pindrow

Lo

[WERUERUY I AR VY
L
G 3

Broadleaved Bpecies:
Boswelia serrata
Dalbergia paniculata
Cassia gimea-
Sterculia alata
Eucalyptus globulus
Brussonetia papyrifera

Qied aia O —
Y e e & -

o el e 4

Qi = N0

é) Grasses

Eulaliopsis binnata

(Sabai grass) 1.8 mm
Sacharum munja

(lunj grass) 2 "

d) Sugar cane bagasse TaT ‘mm

4 Anticipated paper requirements

An estimate of Indian paper requirements for the period. 1960 — 1975
has been compiled in Table 16,which also contains a tentative breakdown
aocqrdlng'to major paper Types, -Due to the present underw-consumpition, the
raptd growth of population -and progress in literacy and industrialization,
it has beén assumed that the present oonsumptlon 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 consumptlon, see Timber Trends and Prospects in the
 Asia Pacific Regiom, G 6).-
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5+ . Tentative DProgram 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, ad
domestic production was still small, Sabail grass: (Eulalipsis binnata)
contributed the bulk of the raw materlal. The more the production
developed, bamboo, which was formerly sometimes considered as weed, became
the major source of supply. In future, however, new raw materials must
be incorporated 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(espeoially in Assam)9 improved
gsilvicultural methods and establishment of bamboo plantations in
ecologically favourable areas, the yearly production can undoubtely
be raised from 700,000 tons to 1,6 million tons during the period
under view. The present average yleld from existing forests may be
estimated as follows:

Dendrocalamus strictus : 0.5 tons airdry per acre and year

" Bambusa arundinacea 1 0.7 n. " " " nooon

Mel ocanna bambusocides
(Assam) s 2,0 " t H i n 1

Increase of yield can be expected by introduction of new fasteprowing
bamboo species from other tropical aroas(South Bast dsia and ifrica)

-

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 Indian conditions.

b) Wood

Coniferous speciess The present pulpwood contribution of the hill

areas is negligible (about 10,000 tons per ysar), sinsce the transpori-
ation costs ‘are prohibitive. On the other hand, groundwood from conifers
is not only indispensable for newprint but can be addéed as admixture

Yo a great number of paper types for reduction of- oosts. ‘Two programs
'should be followed up in this respect°

(1)~ Development of theoﬂimalaya region;by’newlmethoas of‘exfraofion
after 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 umavailable.
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Broadleaved speciess The most important program far ensuring
adequate pulpwood supply is the establishment. of extensive )
plantations with fast growing broadicived species,under Totations

“of 10 —= 15 yearsyon carefully selected areas with the highest
ecologlcal productlon capacity.

A ten—years afforestatlon program with an annual plantation area
of 150,000 acres has been suggested, resulting in a total area of
1,5 million acres after ten years.

Industrial experience in many parts of the world proved that the
“bulk of commercial papers can be produced from 807 shortfibre hard-
wood pulp mixture with. 20% longfibre pulp from conifers or bamboo.

For such plantationsgareas should be selected with a pptantial
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 require only 1% of Indian forest area, but
would more than double India's present productlon of industrial
wood.

Supply of broadleaved species for pulpwood under such & scheme has
been indicated for 1975 a2t only 1 million tons, as plantations
may start in the first stage on a smaller scale and part of the raw
material should also be made available for other 1ndustr1al uses
suoh as packaging, boards,matches, etc. '

This scheme’ is considered thejbackbone’of-Indian fdrestyindistrial

development.
c), Bagasse

For the end of the Second Plan, the yearly production of bagasse
has been estimated at 3.75 million tons. (oalculated bone dry).
The main centers ares

Uttar Pradesh 2,0 milliqnptdﬁé

Bihar 0.6 " u

Bombay 0.3 " "
0.2 oon o
0.1

5 no 1]

"Andhra Pradesh-
Punjab
-Since it Wiil‘take some time gradualiy;ﬁo replacé»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) Sabak grass

»Supplles are-not llkely to 1ncrease, they have been taken as
50,000 tons per yeaxr. ..

e) ATall grasses

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

The éuppl& of raw material indicated in Table 19_Wi11“be insufficient
to meet the full requirements unless the methods of paper production are:
also made economic,according to modern technigues.

The possibilities may be summariged as follows:

a) New types of fibrous raw material

Pre-wam, paper production was concentrated more or less entirely

on long fibre materials short fibre material was considered suitable
only for low grade paper or cardboard. New techniques (oold caustic
‘soda process, mechano-chemical process,nonosulphite process, etc.)
proved that more or less evéry fibrous raw material can be put to
cconomic use for specific lines of paper or cardboard production if
the raw matserial can be made available in sufficient quantities at
reasonable: price and if the methods of production are thoroughly
~adjusted to the 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% (bleaohed). By modern methods, the following yields can
Pe apticipated for all major types of raw material:

Chemical pulps
bleached 65% — Conifers and certain types of
hardwoods

Semi-chemical pulps

Bleached 704 - Conifers, hardwoods, bagasse
bleached 55% =~ Bamboo
unbleached 715% - Bamboo, conifers, hardwoods,

bagasse (depithed)
Mechanical pulp: . 90% — Conifers, hardwoods
For most types of paporlto be produced in India ,an average yield.of
60% may be assumed in future if modern production methods are.

applied,

Te Administrative imflications

In orde» 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, Paper 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
organlzed the admlnlstratlve procedure for .ensuring adeqguate 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 encouragement of private initiative. The following points, therefore,
should be considered on a high level: '

a) Establlshment of a sultable machlnary for cooporatlon of States
: accordlng to regions for ensuring long-term raw material supply
to . the existing factories and the industries under negotiation.

b) leatlon of rates and terms of sale to ensure industrial
eoonomy.

c) Decls1on about long-term leases to. encourage  investment
by - 1ndustr1es in: roadbuilding, improvement of working methods
and increase of yield.

Allowable raw material rates:s LAs the price of paper has been fixed by
government, the allowable forest rates can only be calculdated on the basis
of raw material costs at factory site, taking into account also the
transportatlon costs of the finished products to the market.

From the technological viewpoint,”thevfollowing rates may serve as
aindicatiop:

Type of raw material . Allowable average costs
per metric ton airdry
at factory site

Spruce and fir pulpwood

(debarked) . 100 |, RBs.
Bamboo 75 1
Sabai grass 65 . "
Hardwoods ' RO "
Tall grasses 50 n

If high-yield methods - as montloneg above.- can be 1ntroduced in new
factorigs, a gradual increase of allowable raw material costs mav be
antieipated resulting in the ;development of more remote areas and the-
intensification of forest oper@tiohs,

‘

8. Indicatidn of investments

a) Industrial ihvéstménts

According to the proposed program, paper productjpn will be increased

- within 15 years from 380,000 tons to 2.1 million tons, requiring an
additional production capa01ty of about 2 million tons per year or
6,000 tons per day. Assumlng that 50% of. the production will be based
on semi-chemical pulp and groundwood, the investments per daily ton

“can be estimated at US$ 120,000, The total investment required
within 15 years will amount to US$ 720 million, or roughly US$ 50
million pér ¥eur, of ‘this about 70% (= US$ 35 million) in foreign
currency.
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Since Tndia is producing paper machinery in the near future, the
requlrements of foreign currency will gradually decrease.

v

-fForest investments

(1) Plantation program with fast-growing species: ~ This
program deals with the establishment of 150,000 acres
of plantations per year during a 10~year perlod. Assuning
the average costs per acre with 120 Rs (including
nurseries and preliminary roadbuilding), the annual
1nvesfment Wikl amownt to 18 million Rs,

(2) 5Development of pllot schemes in the. Hlmalayas° 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 year during a period of
4 years is required for this purpose.- (Equlpment should
be secured by way of Technical Assistance)

9+ - Summary

a)

b)
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- The 1ndustr1a1 1nvestments are estimated

Indian paper consumption is estimated to rise from 450,000 tons
to 2.1 million tona during the period 1960-1975.  Increase: of
per capita consumptlon from 1 kg to 4 kg.)

Present productloﬁ amounts to 350, OOO tons., TImports (about 20%
of the total oonsumptlon) consist mainly of newsprint and

.specialitiesq: According to the development program, the total

requlremenis 1n 1975 (2 1 million tons) can be met by domestic
production,

Main*lines of developments:

Utilization of new types of raw matorlal(hardWoods, bagasse,
tall grasses). ‘

Application of high—yield pulping methods, wherever feasable,
for economlzlng raw material consumptlon.'

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

Establishment of large-—scale plantations of fast-growing
hardwoods (150,000 acrea per year) on areas with the highest
production capacity. N

‘at 235 million Rs per year
the forest 1nvestments (establlshment I ‘
of fast—growing plantatiors and gradual .
development of the Himalaya region) at 23 million Rs per year

Total © 258 million Rs per year
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TABLE 14
DEVELOPMENT OF INDIAN PAPER CONSUMPTION.
(including paper.boardﬂandwnﬁwsprint)-
- in 1000._ tons -,
Years Imports Exports Production Apparent
Consumption
1930-31 114.7 - - 39.6 1543
1935-36 - 166.6 - 48.0 214.6
1940-41 105.1 4.8 8T7.7 188.0
1945-46 54.9 - 108.4 163.3
1950-51 109.4 1.7 107.6 228.1
1955-56 148.0 2.0 187.7 333.7
1958 . TT71.0 2.0 277.2 346.2
Source: Paper Industry in India, by V. Podder, 1959, Pageb77{
TABLE 15 .
DISTRIBUTION OF MAJOR PAPER PRODUCTION CENTERS
according to States - in 1,000 tons -
1923 1958
1. West Bengal 244 7.7
2. Orissa 40.3
3. Bihar 48.1
4. Uttar Pradesh 1.8 26.2
5. Punjab 17.2
6. Madhya Pradesh 245
7. Bombay 22.9
8- Alld_hra 2006 )
9. Madras -
10, Mysore 9.0
11. Kerala 8.7
‘Total 26.2 273.2

Source: Paper Industry in India, by V. Podder, 1959.

- L - 8333



- 66 -

TABLE 16
ANTICIPATED PAPER REQUIREMENTS
1960 - 1975
according to papor types
=~ 1in 1,000 tons =
Item 1960 1965 1970 1975
1. Paper and Board
(total, excluding
-newsprint ) 350 700 1,200 1,800
Tentative”
breakdown:
a) Writing énd
printing 200 400 T00 900
b) Wrapping and N .
packing 60 130 200 400
(1) Krafs (35). (70) (130) (250)
(2) Others (25) (60) ( 70) (150)
\c)“Miéoellaneous _
varieties 20 40 100 200
d) Pulp and paper :
board 70 130 200 300
2e Newsprint 100 150 200 300
Grand Total 450 850 1,400. 2,100
3. Rayon Pulp. (100) (150) (200)
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TABLE 17

DEVELOPMENT OF RAW MATERIAL SUPPLY FOR PAPER PRODUCTION

T§- THE PAST

Types of 1924 - 25 1944 - 45 1958 - 59
Raw Material 1,000 - Per- 1,000 Per- 1,000 Per-
tons centage tons . centage tong: centage
Bamboo 6 13'% 187 69. % 450 70 %
Sabai grass 26 55 9 60 22 % 50 9 %
Wb6d ﬁuib
imported 8 17 % 7 3% 30 5 %
Waste paper o L 6 2 % 25+) 4 %
Hemp etc. 9 4 % 25 4 %
Bagasse - - - - 20 3%
Spruce wood - - - - 7 1%
Salai wood - - - - 25 4 %
Total e AT 100 % 269 - 100 % 632 100 %

+) excluding waste paper supply
to mill board plants

Source: Paper Industry in India, by V. ‘Podder, Delhi 1959, page 27
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PATTERN OF “POTENTTIAL RAW MATERIAL SUPPLY

Types of.

fibrous raw

material

1. Bamboo

2. Wood
coniferous
broadleaved

3. Bagaése

4. Sabai grass

5. Tall grasses

Total

6. Waste poper

- L -8333
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in 1,000 tons

TABLE 18
‘TENTATIVE PRODUCTION TARGETS
1960 1965 1970 1975
Products cescooanso in 1,000 tons seececocsccs .
vln Paper and paper , :
" board 350 700 1,200 1,800
2.  Newprint 30 150 200 300
Totals Paper. 380 850 1,400 2,100
3. Dissolving pulp 100 150 200
' Grand Total 380 950. 1,550 2,300
(including dis-
solving pulp)
TABLE 19

49 000 c0 2800

700 1,200 1,400 1,600
10 20 50 100
30 100 200 1,000

100 300 600 800
50 50 50 50
- 50 100 200

890 1,720 2,400 3,750
60 100 200 250
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VII. Rayon

1. Reguirements

Indian regquirements for rayon are increasing fast. In 1955
consumption amounted to 38,000, .in 1956 to 66,000 tonsg or C.2 kg
per capita, i.e¢. in weight nearly 20 %.of Indlan paper consumptlon.,
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, résulting
in a total rayon production of 2.5 million tons or about 1 kg per caput
of world population.

2 Raw material for dissolving pulp

From 1975 on, annual requirements of dissolving pulp-in India are
likely to exceed 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
enticipated, resulting in a total requirement of 800,000 tons-of-bambodo
per year from 1975 on.

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

Indian bamboo contains - according to the Japanese investigations -
about 3.7 % ash in the outer and 1.5 % in the inner part, but this ash
consists to about 66 % of SLO a point which needs careful consideration
and adjustment of teohnlques. A

In the case of hardwoods, this diffieéulty does not arisc. In Central
Europo yields of 35 % with temperatc hardwoods are usual. As far as
tropical hardwoods are concerned, the govornmont of Indonesia initiated
lwfbe—Scale trials several years ago. with more than hundred tropical
hardwood species at the Technical University, Pandung; these proved
that there is practically no difference in yicld between temperate and
“Fropical ‘hardwoods provided the processing methods have been adjusted .
according to the technological characteristics of the raw material.

In order to compare Indonesian with some Indian species in this

conteit, FAO made arrangements 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. Bisangz,
August 1960) may be summarized as followss:—

a) The experiments were conducted according to the sulphate process,
partly with and partly without pre~hydrolysis;- dependlng on the
specific properties of. the species: ‘investigations of +the vi'scose
produced, supplemented the raw material testss

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 fibre 20 %
are considered adeyuate (for cord 95 %).

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

Fucalyptus glebulus,
Anthocephalus cadamba,
Casgia simea,
Dalbergia paniculata

3. Changes.in production techniques

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, 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 principless-—

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 felling, debarking should. be centralized at mill
site for reducing costs. The Swedish-Cambio debarking machine which
operates with pressurized water (20 - 30:at) is considered at present
the most efficient equipment for this particular purpose. V

d) If the wood contains gums or resins which may cause difficulties in the
chemical process, a storage period of several months -~ - preferably at
mill Site ~ should De - arranged. The period reguired ‘depends on the
local climatic conditions and should be fixed by practical experiments.
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Chipping of ecach species should be done separately. Combined cooking
of mixed species is allowable, provided the composition of species is
kept uniform.

Recent experiences also indicate that for production.of high~class
dissolving pulp from hardwoods, a two-stage process (first stages
treatment with magnesium sulphite, followed by treatment with
magnesium bisulphite) should be preferred to the conventional sulphate
method. This process is worth investigating as regards Indian raw
materials.

Summary

Indian requirements of rayon pulp are likely to increasc to at least

- 200,000 tons within 10 to 15 years.

Fast-growing hardwoods, such as Fucalyptus globulus, Anthocephalus
cadamba, Cassia simea, proved well-sulted for this purpose if processed
separately; a yield of 35 % can be expected.

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

The proposed afforestation program with fast-growing species, primarily
intended for ensuring supplies for the paper program, should include
requirements for rayon pulp, estimated at 400,000 metric tons of
pulpwood in 1970 and 0.6 million tons from 1975 on.

By the time these plantations maturc, existing resources in Madras

“state (Bucalyptus globulus, Acacia decurrens), natural forests in

Andhra Pradesh - earmarked for conversion into fast~growing species
- and in case of emergency oven bamboo, may £ill the gap for the
transition period.
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VIII. Matches

1. Production and oonsumption trends,

Prior to the flrst world | war, nearly the total requirements of matches
in Indla were met Dby 1mrorts, mainly from Sweden and Japan.

Yearly consumption at that time amounted to about 300,000 cases (cach
case 50 gross of match boxes, 60 sticks per box). From 1924 on, a large
mechanized industry developed. In 1928 the domestic production amounted to
about 360,000 cases and in 1951 total requircments of nearly 580, 000 cases’
(or 29 million gross boxes of 60 sticks each) were produced in thHe country.

Development during the last decade is as follows (all flgures are in
cases of 50 gross 607's):-

195 1955 1959

Production 540,643 666 ,486 714, 258
Export | 1,510 10 4,798
Import 118 2 T3

Apparent consumption:
Total 539,251 666,478 109,463

Apparent consumptions .
(No. of sticks per head/day) 1.81 2.09 2,11

Per capita consumption in some other countries for comparison with
Indias ‘ ’

Indonesia
Burma
Egypt
Spain
Greece
United
Kingdon

India

*

sticks per capita / day
1" 1" 13 L

6
2
WA " 1" 1 1
6
8

PN NON
-

N ON
o

Match consumption in India is expected to ilncrease during the next
15 years by about 5% per year along the following liness
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1960 1965 1970 1975
Totals 144,936 931,170 1,117,404 1,303,638
Per capitas L : .
(sticks/day) 2.19 2.57 2.92 - "3.23

2. Organization of the irdustry

The match industry in India is grouped into four categories (Class
A - D) according to production capacity of the individual plant:-

Production
according to groups of industries
1950 1955 1957

- in cases of 50 gross 60' -

Large industries ‘

(Class A): (Factories 389,175 366,666 479,318
producing more than

500,000 gross boxes

or 10,000 cascs per

year)

Medium-sized industries .
" (Class B): (Pactories 143,740 280,775 214,395
whose production does

not exceed 500,000

gross boXes per year,

but exceeds 100 gross

boxes per day)

Small-sized industries .

(Class C and D): (Pactories 7,729 19,045 20,545
whose production deeg--

not exceed 100,000 gross

boxesy; or 25 gross boxes

per day) h

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

In order to increase employmentgntﬁe Government favoured the medium
and small sized industries by rebates in excise duty, resulting in a
considerable risc of production by, these groups during the last decade.

The total labour force emplo&ed in the match industry is estimated at
40,000. ‘ :
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3. Roquirements and supply of matchwood

Consumption (in terms of roundwood) developed during the last decade
as followss—= "

1950 : about 90,000 tons of 50 c.ft. (Quarter
1955 ¢ ﬁ 111,000 " vowon girth
1958 ¢ " 119,000 woowow formula)
Breakdown-of ‘present poquiremsrts according to major factories (Clase
A) and sources of supply: see Table 20.

Thp sultability of the wvarious matchwood specles for Spllan or boxes
accordlng to quality groups appears from Table 21.

Percentage of specics consumed is available only with the large
industry (sce Table 22).

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

Bstimate of Future Matchwood Requirements

-~ in tons of 50 c.ft. -

1960 1965 1970 1975
150,000 190,000 220,000 260,000

The importance of the match industry within the ﬁational economy
results from threc facts: '

Matches are a-commedity —  reguired by every
household in urban and rural areas.

Match production provides - dlreotlv or indirectly -
”bmployment on a largv scale.

The match industry suppliés more than 100 millidn Rs by
excisge duty to the Central Govornmeutq

(Onp ton of timber, costing about 200 Rs at factory
site, ylelds roughly 250 gross of match boxes equivalent
to an excise duty of morec than 1,200 Rs).
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The future of this industry is mainly a question of ensured raw
material supply. Required is a -total matchwood areca of 130 000 acres (net),
assuming & yearlv increment . of 2 tons Der dcre as an average.

Unless . immediate actlon is taken, this important industry will face acute
difficulties in 5-10 years' time in raw material supply, resulting in a con-
gsiderable drop of match production and in the closging down of factories.

Touring all States it was noticed that the practical results of the
matchwood plantation program, sncouraged by subsidies Irom the Ubﬁgral
Government, are up to now negligible compared with present ‘and future require-
ments. The main difficulty results from lack of efficient coordination between
'1ndustrlal planning and 1ong—term programming of raw material supply on a
national scale. This basic point will be discussed separately. .

Some measures for clarifying and mitigating the situation during a
period. of transition may be suggested:

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

b) A1l species suitable for match production, should be reserved for
this superior purpose and not be allocated for secondary uses such as
packaging material, ctc.

c) Matchwood\should,reach factories within a three~weeks period after
felling, as otherwise .the waste considerably increases and the .strength
of the match sticks is being reduced. Arrangements with railways and
shipping lines (Andamans) should inolude matohwood in the first trans—
port priority o nrovent detorioration.

) The Match Industry may be asked to cooperate in a plantation scheme on
suitable rural areasg in Kerala and other States by distribution of
seedlings to v1llagers interested in growing matchwood. Buch a systen
been successfully applied in some other countries.

Y

acs

e) Government agencies concerned, assisted bycwqmﬁnﬂsAAssociations, may ‘try
gradually to’ populari®etoloured matches whigh would alco allow the use of
wood of greyish colour &t prosent beins discarded for matchstickse

f£) To mike use of small diameters not sulted 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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g) In some countries in the temperate and tropical zone conifers (Buropes
Picea excelsas; Indonesias Pinus _merku§§i)_are also being used for
matches by applying efficient pressure bars and adjustment of chemical
treatment. As new areas of conifers arc likely to be developed.in the
hills during the near future, the suitcbilify of such additionzl svocies by
adjustment of processing methods should be investigated on an industrial

scalc.

4 Agpects of substitution

For tropical countries with high humidity during certain seasons, the
production of match sticks from cardboard cannot be recommended. Utilization
of cardboard has, however, 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. This requires
considerable investments both for, new factorics producing special cardboard
and additional machinery for the match industry.

5e Summarz

a) The Indian match industry is well organigzed and is meeting the requircments
of the country by 100%. - ' '

b) The requirements of matchwood will almost double during the néxt 15 years.
Resources arc inadequate. New plantations have not developed acocording
to expectation. About 135,00U acres of matchwood plantation area (net) -
~distributed according to centers of consumption - are indispensable for the
ensuring of demand.

<) A brief program of action has boen proposed for mitigating the situation
' during a period of tramsition.

d) Due¢ to climatic’conditions, the substitution of matchwood by cardboard
for splints is not recommended. It could only be considered for boxes as
an ultimate measure -in case of acute shortage. ‘

e) Estimate of Future Matchwoéd Requirements
© Zin tons of 50 c.ft. -

1960 1965 1970 1975

150,000 190,000 220,000 260,000
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TABLE 20
| BREAKDOWN
OF MATCHWOOD REQUIREMENTS ACCORDING
70 MAJOR FACTORIES (4 CLASS)
AND SOURCES OF SUPPLY
Sources of Requirements
supply per _year
Alambagar, West Bengal, Bihar 15,000 tons (750,000 c.ft)
Calcutta Orissa, Andamans
Clutterbuckganj Uttar Pradesh, 13,000 " (6§O,OOQA.“ )
(near Bareilly) Nepal
Dhubri Assam 9,000 (450,000 " )
(Assam)
Tiruvottiyur, S. Kanara (now part 12,500 " (625,000 " )
Madras of Mysore), Kerala,
Madras, Andhra,
Andamans
Ambarnath N. Kanara (now part 18,000 " (900,000 " )
(near Bombay) of Mysore), Bombay,
Madhya Pradesh,
N. Orissa, Andamans

Total 375500*%6ns (39375,00010.ft)
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SUITABILITY CF VARTQOUS MATCHWQOOD SPECIES

FOR SPLINTS  OR BOXES

(x = suitable, o.= unsuitable)

CATEGORY T

(superior quality)

Mainland Species

Ailanthus excelsa

Allanthus malabarica

Salmalia (hitherto Bombax) malabaricum
Evodia roxburghiana

Andaman\Species

Anthocephalus cadamba
Bombax insigne

Canarium euphyllum
Endospermum malaccense
Sideroxylon longipetiolatum
Sterculia campanulata

CATEGORY 1T
{medium quality)
Mainland Species
Canarium strictum. ... ..
Lophopetalum wightianum
Machilus macrantha
Spondias mangifera/acuminata
Trewia nudiflora
Mangifera indica

TABLE 21
Splints Boxeg
x o
X o
X X
- X o
X o
X X
e X
bid X
S X b:d
b 0
o z
X X
o) x
X X
X o)
0 x
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TABLE 22
MAJOR MATCHWOOD SPECIES
USED ACCORDING TO REGIONS
Estimated pércentage of the species
 (WIMCO/AMCO factories)

Wame of Species Ambernath Calcutta Madras Bareilly Dhubri

R 7 % 7
1. Ailanthus excelsa 5.3 - 6.3 - -
2. lilanthus malabarica - - 19.0 - -
3. Alstonia scholaris 17.9 - 7.0 - -~
4. Eleoccarpus oblongus 3.3 - 3.9 - -
5. Bleocarpus tuberculatus - - 4.5 - ~
6. Evodia roxburghiana 1.0 - 1.0 - -
T. Gyrocarpus anericanus 3.7 - - - -
8. Hymenodictyon excelsum 8.0 - 9.5 - -
9. Machilus macrantha 24.4 - 8.0 - -
10. Mangifera indica - 1.9 - 3.0 - -
1l. Symploces sgpicata - -~ 0.1 - -
12. Bombax malabaricum 8.7 62.8 12.0 80.0 100.0
13. Canarium euphylum 11.4 12.0 20.0 - -
14. Bombax insigne 2.5 - 3.4 - -
15. Sterculia cCampanulata - 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 nudiflorsa - - - 20.0 -
20. Canarium strictum 8.4 - - - -
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SUMMARY

~INDUSTRIAL -WOOD

- according to major groups -
Period 1960 - 1975

Groups

l.

20
30

Building Material

a)»TimberS
~Housing..

1960

eee.in 1,000 tons of roundwood

Non~residential constructions 200

Pural uses

b) Plywood and boards:s
Commercial plyweod
Fibreboards
Particle boards.
Waste boards
Mineralized woodwool

products

Total a + b
Mining

Transport and Communication

1965
(50 cft.each)

1970

a) Railways (sleepers)

b) Ship- and boatbuilding

¢) Power, télephone and
telegraph

d) Vehicles (coaches,
trucks, buscs, carts)

Total a - 4

Wocdworking Industry

Packaging
a) Wood

b) Plywood

Total a+b
Pulp and Paper

Rayon

Matches
Totals Major requirements
Minor requirements
(cottage industries, handi-
craft, etc.) 15% of total

GRAND TOTALs

+) based on forest or agricultural residue

1,200 1,400 1,600
250 " 300

400 500 500
1,800 2,150 2,400
40 80 100
20 50 100

— 20 40

+) +) +)
— 30 70

60 180 310
1,860 2,330 2,710
360 420 570
350 400 400
120 140 180
10 15 20
260 270 __300
740 825 900
400 456 513
300 400 500
80 90 100
380 490 600
40 120 250
_— 400 600
150 190 220
3,930 5,231 65363
590 785 954
4,520 6,016 75317

- o s s

1975

1,800
350
600

2,750

120

150

100
+)

200

3,320 -
720

200
220
30

315
765
595

e e o



IX., Euelwood

1. - Energy consumption pattern in India (inbéomparison to other oountries)

Indian present consumption of energy is estimated at 0.35 tons coal
equivalent per capita and year, i.e. abOuthO% of the per capita world average.
Lccording to present forecasts, the total énergy requirements of the country will
more than double by 1975. It is, therefore, of paramount importance to investigate
what contribution forestry (or more general: tree growth) can render in this
field and wihich line should be followed.

World trende in the pattern of energy consumption (heat and'pOWer) according
to major souces for the period 1860 - 1940 appear in Table 23.

Striking is the tremendous increase of "primary energy" (such as coal and
011)9 whereas fuelwood - formerly the most important item -~ decreased by more than
90%. Agricultucal residue (1nclud1ng dung), however, 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. Bequirements and Suprly of Fuelwood in‘the Past

a) Requirements

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

b)  Supply. .

- Estimate of Present Fuelwood Supply

Recorded 450 million cft

Unrecorded . 2,450 "" "
Tosal 2,900 million cft

= about 60 million ons (50 ef% each)

E 1" . 85 " m3

= 30 " . 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), the highest
“ figure being 8.4 million tons of 50 cft (= 421 millidn cft) in 1950/51, the
lowest 6.5 million tons (= 328 million oft) in 1953/54. According to
provisional data recently supplied by the States, recorded production rose
apparently to about 9 million tons. This figure has been accepted as a basis
‘of calculation (see Table 25: Balance of Supply and Consumption of Fuelwood).
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 decrsase of unrecorded production due to over-consumption
in the denseely populated arcas. It is thercfore indispensable to increase
recorded production 4o fill the gap.

3, - PFuturec Reguirements

According to the National Council of Applied Economic Research, the demand
for energy is cexpected to rise from zbout 154 million tons coal equivalent in

“1960 to 316 million tons in 1975.

I§w1955 more than 65% of the total energy were still derived from secondary
sources (fuelwood, 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, including supplies to urban households, will be met totally by
primery fuels. The rural arcas, however, will be left more or less to the secondary
fuels. The problem is aggravated by the fact that cow-dung should gradually be
substituted by other fuels in order to incroasc agricultural production. It has
been estimated that an additional production of ¢ million tons of feed grain per
year can be anticipated under such a program,VCOHSidering'the nitrogen contont
‘only. oo

Unless new inventions basically change the pattern of energy,fuelwood
consumption, supplemented by agricultural residue, represents the only solution
for substituticn of cow.dung. in-.-those. areas where -the-low purchasing power is
the limiting factor.

4. Means of Beonomizing EuelwogdwConsumption

During the past few years, Fi0, assisted by Swiss-Bilateral Aid has
initiated comprehensive investigations into the possibilities for increasing
the efficiency of cooking devices used in the Bast. .Research carried out by the
Fuelwood Laboratory of the Central Forestry wssociation of Switzerland, Solothurn
(officer in charge: Mr. H. Singer), proved very successful and has been followed
up by practical work in Indcnesia (1959/60) for checking the results under
tropical conditions and the training of personnel in the construction and
efficient handling of such devices. The results may be summarized as followss-
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g) Charcoal burners

Bfficient use of charccal for cooking is quite casy due to the high calorific
value; the low flame and the absence of tar. Efficiency depends mainly on the
insulating properties of the material (usually burncd clay) and the distribution
of holes in the grate for emsuring proper circulation of air. Cooking efficiency
ranges between 30-35%.,

For larger kitchens (restaurants, 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
approach in order to make full use of the large flame and high percentage of
volatile matter. When coocking food on an open fire in the traditional way,
efficiency does not exceed 5-10%. Even in kitchen stoves without a chimey,
where slits serve as an outlet for smoke, efficiency is usually the same.

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

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

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

Tuprovenent

(1) 1Installation of a chimney for
disposal of smoke

(2) Correct design and dimensions
of fire channel

(3) Pacility for regulafion of air .
(by a door or brick, for ad%usting
the opening of the firehole) -

NN TN STTIN TN ST TN TN
[a.]
3
© )&

(4) Increase of the number”of cooking
places from two to three for making
better use of the large flame about 4%

(5) Use of appropriate types of cooking
vessels, extending about 2 inches
into the fire channel in order to

make full use of the flame 4%
Total increase of )
efficiency . 18%
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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 Fuo in due course. '

'¢)  Room heating»iﬁ_hill stations

Great quantities of fuelwood are required in Indian hill statlons, especially
in hotels, for the heating of rooms during the cold season. The traditional flre—
places have a very low efficiency wazich can be more than doubled by a proper
design as applicd in Switzerland. (Soe draw:mg° Figs. 20 and 21)

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

-These cxamples prove that the consumption of fuelwood can be greatly economized
and . reduced by 50% through simplified modern technlques applicable in urban and
rural arcas. It should, however, be ksrt in mind that various factors (cllmate,
type of fuel, pattern of nutrition and general customs). rcqulre a dlfferentlatlon
and certain adgustnent of te ohnlqups accordlng to reglons.

B Possibilities for increasing fuelwood supply

If decision will be taken $o replace gradually also cow-dung by fuelwood,
(within a 20 years development program), fuelwood requirements in 1975 may be
estimated as follows:—

Usual reguirementss about 30 million tons coal equivalent
Partial replacement
of cowdung 3 " 20 " " 1 "
Total eceecscovane about 50 million tons coal equivalent
or " 100 million tons of fuelwood

Increase of consumption has not been taken into account since it should be
comnpensated by more economical use as indicated above.

As the unrecorded sources of fuelwood available in the past are 1ike1y to
decrease, we anticipate that 80% of the total should be made available by new
plantations.

A quantity of 20 million tons of fuelwood per year requires a grose area of

about 60 million acres, assuming an annual incrcement of 1.5 tons per acre and
yeare
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Under a 20-year develepment program, 3 million acres should be
planted every year %o ensure the usual fuelwood roquirements and
gradually substitute cow dung by other fuelsw

The Land Use Classification under way in several States should
examine to what extent areas sultable 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 FAQ
publication "Fuelwood Plantations in India" by J. N. Sen Gupta, Rome, 1958.

6. Summn a f ¥

Fuelwood represents a basic problem in India's Rural Development
Program: domestic supply of oil is inadequate, coal plentiful but
difficult to distribute over large areas and usually not suited for cooking
in village households; setondary 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 areass cow dung will be badly required for manure 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 efforts for increased supplies 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

concerned.

"Tentative Estimate
of
FUELWOOD REQUIREMENTS

1960 1965 1970 1973

o In terms of million tons ..
(50 oft each)

Wormal TeqUiTEments oeeesececeaneacss 60 60 60 60
Partial replacement of cow dung «.«... - - 20 .. 40
TOBaLl wevencevenecenon 60.- - 60 80 100

++ In terms of million tons ..
coal equivalent

Usual requirementsS sscescesessseecoss 30 30 30 30
Partial replacement of cow dung by

fuelwood in rural areas (under a 20-

year development pProgram) seeeeceos - - 10 20

Total ceseraccrnceanss 30 30 40 50

. e
NOTE:s Increase of consumption due to population growth should be compensated
by popularizing more efficient cooking devices and substitution with primary
fuels. ’
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TABLE 23
CHANGES IN THE PATTERN OF ENERGY CONSUMPTION
I.
WORLD
Percentage of major: sources of energy
1860 1900 1920 1940
% % % %
Bituminous cal «occcascencacs .o 24.6 54.3 58.2 49.2
Anthracite. +s.c... erooan heesoeses - - - 3.7
Lignite +.ov... cescessccetasonaa 0.7 3.5 4.9 6.4
Crude o0il .. Ceereiiiii o 0.02 2.3 6.8 14.2
Natural 88  scscssecsacocescoscns 0.69 - 0,9 . 1.4 =
Wool  evevecas Cessrteienas ceeseesd s BTG 2201 - 11.8 5.6
de_I‘O o0 a0 e85 0080 a “«ve t-...‘o..‘co. ..‘— 0.0 002 005
Agricultural residue (1ncl. dung) 16.7 16.7 16.7 16.7
I1T.
INDIA
Percentage of maJor sources of ehergy
1880 1900 1920 1940
% b Ea %
Coal voeneens S R 6.2.  20.2° 20
Crude 011 ceeess s acecassoresaais bt 003 ln5 1-8
Wood (recorded production only) 4.7 4.4 3.7 3.7
Dung eoeees ceereraaas heceseseas . 94 89.1 T4.4 T4+4
TIT.
JAPAN
1920 1940
\ 7 Jo
Coal evveednnernconsncsnecon 52,8 61’2
Lignite ... ... ..coceivnnn 0.3 0.2
Crude o111l T 16
Wood vewveaoneasniesonscans 43.4 27.8
Hydro vieevececans erecresse ) 3,2
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Iv.
ARGENTINA
1920 1940
| X3 3
008,1 .loQﬂ'."o.n“l?o'n..oclvizl‘ui ooooo e a8 20 ccscmcsee s » 26'1 9.5
Crude 01l +teecevenncesoasncccooas serecansoeaee . 26.7 49.1
Wood and charcoal .coscecniecsscesscss ceeananns . 30.6 20.4
Agricultural residue (1ncl. aloohol) cecessaan 18.4 16.7
V.
UNITED STATES
1860 1880 1900 1920 1940
b % % % o
Anthracite cvvecseiscas . 6.7 11.8 13.7 11.1 4.9
Bituminous coal .scecese . 5.7 21.7 51 61.6 45.5
Lignite cieeeconsonocene - 0.2 0.2
Crude 01l tisseeeiveccns 0.1 1.8 2.4 13.1 ©31.3
NWatural 88 scessssonsis 0.3 0.8 2.4 3.8 9.8
KOOd s etocesessanvasbensaen 87-1 63-8 28c3 10-9 7;5
HYATO woovneenns 0.1 0.1 0.1 0.4 0.7
VI.
UNITED KINGDOM
1860 1880 1900 1920 1940
% % % % b
COo8Ll tioeivteeonnsnanoans 100 99.8 - 92.4
Crude 0il w.aasass eeoess 0.2 T5
Hydro ..... Cececenasases 0.04
ViI.
GERUANY
1860 1880 1900 1920 1940
% % % 6 %
Coal veoenvanaon Checeos . 7.9 91.8 T4.5 59.6 $6.4
LigNite eenesevecnnnnes 21.5 37.3 27.6
Crud_e Oll s e o ow v o eees — -— 0005 0003 2'4
Gas ® 0 & S8 08 8 TS B O8N 20 » 0.0l
WOoOA eeevcecoancensonsos . 22 8-2 3-8 3.6\_ 3.6
Hyd.I'O % 8 0 0 00w . .. - - - - 002
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* Percentage of major sources of energy

Coal ecevevnnence
0il products = +s.
Hydro «..%ceeeves
Wood eesvsossene

- 88 —

#%
VIIT.

INDONESIA

1938
-2
- 5.83

6:.75

1.87
85455

1956
1928

3.56
19.80

2.67
T13.97

%””Source:”

London. (19543) Page 439.

%% PFAO Report No. 546.
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TABLE 24
PATTERN OF SUPPLY OF ENERGY IN INDIA (1955)
- In million tons coal equivalent -
I. Primary Sources
1. Coal ...... 32.3 |
2. Electricity 946
3. . 0il products.......635
Total ... 48.4
IT. ©Secondary Sources
1. TFuelwood ' (s0lid) <eow- 31
2'0 Charcoal --------- ossom s l
3. Agricultural r631due .. 23.5
40 Dung « % 8 3 & 3 O 8D s s e s o & -‘3'2__-
Total ccocacecscsocs . 94.5 .
I+ 1T
Total : 142.8
BREAKDOWN:OF MAJOR ENERGY REQUIREMENTS
according to major end uses
- In million tons coal equivalent -
Households ... 99.4
Industry +eown 19.2
Transport «... 13.2
Public services 1.2
CONSUMPTION OF VARIOUS TYPES OF ENERGY IN HOUSEHOLDS:
~_ Urban and Rural Areas.
- In mllllon tons coal equivalent -
: A Urban  Rural Total
1&100811 4 e s 08600680000 a0o0 R EEEEE R 2-0 had 2'0
2'0 ﬁlle C‘tI‘iCl‘ty ¢ e s *# o008 s ¢ e %0900 ee 08 a0 002 - 002
3+ Kerosene .eiceceviccscsasans censon 0.3 - 0.3
4+ TFuelwood (incl. charooal) 8.5 23.5 32.0
5« Agricultural residue, tC. siesesss 5.0 18.5 23.5
60 Dung L N N N R R N e R R R ) 400 35'0 39'0
Total «cvcesnssanssnns 20.0 T7-0 97.0
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TABLE 25
BALANCE OF SUPPLY AND CONSUMPTION
OF FUELWOOD. -
Estimate: 1958/59
‘supply““ ‘ Consumption
Source : ~Quantity
‘million cof+t
I. Recorded Production
1. Fuelwood 400
2. Wood for charcoal 50
Total recorded 450 Households:
- 95%
Other uses:
5%
ITI. TUnrecorded production
L. ‘ FuelW'OOd- : 2 3 300
2. Wood for charcoal 150
Total unrecorded 2,450
GRAND TOTAL ( I & IT ) 2,900

mnn

about 83 million
" 50 million metric tons _
" 25-30 million tons coal equivalent

s s e st . e e

m3
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TABLE 26
ESTIMATE
OF TOTAL ENERGY'CONSUMPTION IN INDIA
by type of energy and major end uses
11955 - 1975
- In million tons coal equivalent -
* *%
Primary Energy Secondary
SR Erergy
Industries Trans- Services; House- Total Méinly GRAND
port - ete. holds ; ‘Households TOTAL
1955 17.9 12.1 3.1 4.3 37.4 93.7 131.1
19667 28.7 14.9 6.0 10,0 59.6 92.5 152.1
1970 67.6 2L.7 22.0 32.7 144.0 9€.3 240.3
1975  105.0 6.4 . T45.0° 58.5 © 236.9 79.0 315.9

* . Primary Bnergy: Coal, 0il, natural gas, hydroelectric power.

**%  Secondary Energy: Fuelwood, agriculbural residue, dung, etc.

Source: DEMAND FOR ENERGY IN INDIA.  National Council of
Applied Economic Resgsearch, New Delhi. Asia Publishing
House, 1960. Pages 32-33.
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X+ Tanning Material

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

1. India's leather and leather goods industry

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

There are four types of tanning industry din the country :

(a) Organiwed, large tanneries using both vegetable and chrome
tanning.

(bg Small-scale chrome tanneries {mostly in the Calcutta area).

we Small-scale vegetable tanneries, mainly situated in South India
and specialized in semi-finished products (largely goat skins
for export). ‘

(d) Village tanneries, producing vegetable-tanned hides and skins.

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

Distribution and Capacity of the
Organized Tanneries ¥

Vegetable Tanning Chrome Tanning
State No. of Annual capacity No. of Annual capacity (in
units  (in terms of units terms of cow hides)
cow hides)
(Numbers) (Numbers)
Uttar
Pradesh 12 2,238,720 5 888,000
W. Bengal 2 306,000 2 339,000
Madras 5 390,000 3 15,000
Bombay 3 200,400 1 120,000
Mysore 2 132,000 1 60,000
Bihar 1 316,800 - -
Punjab 1 96,000 - -
Madhya
Pradesh 1 30, 000 - -
Orissa 1 27,000 1 7,800
Andhra
Pradesh 1 120,000 - -
29 3,856,920 13 1,579,800
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Production of Tanned Hides

(in terms of cow hides)*

Year Vegetable Tanning Chrome Tanning
(Nos.) (Nos.)
1950 1,514,400 495,600
1955 1,635,600 676,700
1957 1,791,855 630,42

From the above figures, it appears»ﬁhat only about 50% of capacity is
being utilized, mainly due to shortage of raw hides in the country.

The most important line of leather proocessing is the production of
footwear.

The bulk of the footwear (about 90%) is being produced in.small-scale
or cottage units, and 10% only in large-scale factories.

B=ztimated Quantity
“of Footwear Production *

per year
Western Type Indian Type Total
" ... Million paifs ...
Small-gcale and cottage units -13.0 T4.0 87.0
Large-scale Ffactories (1957) -
mainly West Bengal and Uttar
" Pradesh 4,37 3.0 T+37
Total coososas 17.37 77.0 94.37

¥  Source: JOURNAL OF THE INDIAN LEATHER TECHNQLQGISTS’ ASSOCIATION
(Vol.6, May—June 1958, No.3; pages 107 and 113).

Bstimated Consumption Rates

Total leathers 0.3 kg per capita and year
- Footwears 0.2 pairs n oo o
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For comparison

Indonesia 0,17 per capita and year

Yugoslavia. 0.6 " n n

Burope (total 1 n " 1" "

United Kingdom 2 " n n "
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-scale and cottage industry is estlmated by the National Income
Committees Report (1954) at 763 000, i.e. about 6.6% of the total labour
force employed in all small enterprises.

2 Supply of hides

The total livesmtock population of India in 1945, 1951 ahdvl954 has
been estimated as follows:

1945 1951 1956
‘...~m11110n heads ...
Cattle e 136.0 155.2 158.6
Buffaloes ceev 40.6 43.4 4449
Sheep e 37.7 39.0 39.3
Goats s 46.3 47.1 55.4

Horses and ponies veoe 1.4 ' 1.5 1.5

For distribution of bovine. population (cows and buffaloes) according
to States, see Table 2T; estimated supply of hides, Table?28 .

3. Requirements and supply of tanning material

(a) Reguirements

For production of one ton of £inished leather, usually one ten of
wattle bark equivalent is required.

India's total leather production - excluding goat and sheep skins, which
are mostly exported semi-tanned — amounts to nearly 120,000 tons, requiring
about 120,000 tons of wattle-bark equivalents

It was previously antlclpated that village tanneries, Wwhich 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.
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Due to shortage of hides in the country and the inferior quality
of leather produced up to now by mosit v111age tanneries, it is essential
t0 reorganize this sector and to supply more and more uniform tanning
material also to the village tanneries for 1mprovement of quality.

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

1960 ¢ 70,000 tons of wattle bark equivalent
1965 H 80, oo0o ¢ 1" il n 1
1970 = 95,000 " n t n 1

-1975 ¢ 110,000 ¢ " n 1 1

(v) Supply

There are practically no reliable data about the prospects for meeting
the demand since the major part of the present production is . unrecorded.
A techno-economic survey for clarifying the situation is indispensable.
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 and secondary types, mostly locally used.

(l) Primary tanning materials

This group is mainly reprusented by Wattle (Acaola decurrens or
A. mollissima) and babul (Acacia arabica).

Antioipafed Production

in tons
1960 1975
Wattle . 3,000 110,000
Babul e 27,000 - 50, 000
Total cee 30,000 60,000
In terms of wattle’ bark equivalent ‘~20,0CO 40,000

Wattle: Eoologlcal conditions for growing wattle on a largs scale
are only favourable in the hills .of Madras State and.in certain areas of
Assam. All +trials for commercial productien of wattle in the northern
areas (Punjab, Uttar-Pradesh) 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 & few hundred acres. Iuch larger tracts of
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suitable land exist in. the-tribal areas; but cannot be made available for
this purpose. Madras, therefore, is . the only -State which accounts  for
commercial supply in the future.

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

Babuls  Whereas wattle is only being grown by 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 con31derwole differences in quality according to ecological conditions
and strains. ~ PFurther research in this field is suggested.

(2) Secondary tanning materials

Among the great number of additional tannlng materlals, the following
are the most important : '

Goran bark (Ceriops roxburghiana) from the Sunderbans, available in a
quantity of .3~5,000 tons per yearsy '

Konan bark (Ca851a fistula)s;

Avaram bark (Cassia aur10u1ata)§

Karada (Cleistanthus collinus);

Myrabolans (Terminalia chebula).

The resources of these species are scattered and-only available in
limited quantities, except myrabolans, which is used for special products
only and therefore available for export. (Value of exports in 1958
crushedand whole 4.8 millions;  fruit extracts 0.4 milliony - total =
5.2 million Rs.) D

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

4. Additional possibilities

(é) Production of extracts and blends

Production 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¥c. the bark of sal (estimated
tanninwcontent-up'tofl5%) and several oak species in the foothills of the
Himalayas (tannin content up to 25%)n

(b) Introduction of mnew species with high tannin content

Wattle is an exotic species which has been 1ntroduced with great
success in India as well as in several other countries. Unfortunately,
ecological conditions in India allow plantation of wattle only in very
limited areas, inadequate %0 meet requirements. ‘There are, however, a
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number of other species, especially in Australia, which have a high
tannin content and may be suitavle for Indien conditions. A special
study of this aspect of plant introduction is recommended.

" (¢) “Substitution

Waste liquor of the paper industry, especially when using hardwoods,
is being converted in Central BEurope on a commercial scale into certain
types of tanning material for export to South America. The best results
have been achieved by blending natural products with about 30% of this
new material. Some details are added on page 99. It is suggested to
supply certain quantities to the Lentral Leather Institute, Madras, as
well as to commercial tanneries to find out whether thls productlon
ghould be taken up in India.

5e Summazry

(a) India's total yearly leather production is estimated at 135,000
tons, of which about 120,000 tons are vegetable tanned. For one tene of
finished leather, roughly one ton of airdry wattle bark (or wattle bark
equlvalent) is required, amounting to 100-120,000 tons of wattle bark
equlvalent for the Whole country (1nclud1ng oottage 1ndustrles)

(b) -Domestic supplies of primary tanning material in Indla are
inadequate (value of imported tanning material up to 10 million Rs per
year). Bven by incorporating more and more secondary tanning materials
fyom barks, leaves and fruits, requirements can presumably be met only up
to 60% within the country under the present pattern of supply.

(c) Censiderable 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 sal, oak, etc.), resulting in higher efficiency and
development of additional resources.

(a) Introduction ofiheW'sp901és with high tannin content from other
parts of the world, specifically suited for India's ecological oondltlons,

is promising.

(o) Partial substitution of natural tannin by products from waste
liquor of the pulp factories is likely to increase supplies by 30%.
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TABLE 2
DISTRIBUTION OF BOVINE POPULATION

according to States

Million Bovine per 1,000

head of human

population
Andhra Pradesh 16.1 500
Assam 5.5 592
Bihar 17.3 432
Bombay 25.2 497
Jammu and Kashmizr 2.1 453
Kerala 3.0 210
Madhya Pradesh o7.1 988
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 199.2 . 528

Source: INDIAN AGRICULTURAL ATLAS (1958, page 92)

TABLE 28
BSTIMATED SUPPLY OF HIDES
(exoluding goat and sheep skins)
TO. ALL .TYPES OF TANNERIES
Region Big | Small industriéi Village Total
tanneries _tanneries  tanneries  (million units)
- In millions of cow hide. units . —
South
Kerala, Mysore,
Madras;
Andhra Pfadesh’ 0.4 6.0 23.0 9.4
Bast
Orissa, Bihan,
W.Bengal, Assam 0.4 1.0 1.0 2e4
North
Uttar Pradesh, Punjab,
Jamou and Kashmir,
Himachal Pradesh 1.4 1.5 3.0 6.9
West
Bombay
Madhja Pradesh,
Rajasthan 0.1 1.5 2.0 3.6

Total 3 2.3 10.0 9.0 21.3
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POSSIBILITIES FOR CONVERTING. WASTE LIQUOR
FROM PULP FACTORIES INTO TANNING MATERIAL

Even before the war, waste liquor from pulp factories was used in
several Buropean countries to a small extent for conversion into some kind
of . tanning material.- - These experiments have been activated meanwhile by
cooperation between paper techniciang and leather experts, with the resuli
that a certain stage of perfection has now been reached. The products
found a good market in Burope and abroad.

Experience was as followss

1. Waste liquor, produced by the sulphite or monosulphite process,
is primarily suited for this purpose. The best raw material represents
waste liquor from rayon pulp factories, using hardwoods. = This was one of
the reasons why this particular production has been favoured in Austria,
where large quantities of rayon and staple fiber are produced from
har&woods (beeen).

2. Waste llquor must be ovaporated at site :and then further
processed and refined into various grades of tannin. -

3. Application is resiricted to mixtures with natural tanninss it
can be used to an extent of 30-50%.

4. Under European oondltlons, thls product is about 20% cheaper than
imported extracts (contents of active tannln about 60%).

V 5.- -The outturn of waste liquor in rayon pulp factories is more or
less equal to the production of pulp (if related to dry matter).
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XI. Lac, Rosin and Turpentine
(inoluding some cher_exﬁractives)

1. Lac

Lac is the secretion of the lac insect (Laccifer lacca), parasitic
on certain trees such as Butea monospermay Zizyphus mauritiana, Schleichere
oleosa and others. . :

Lac has been-known in India and China for several thousand .years.
In early times, attention was 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, Western
countries became keenly interested in lac resin and the number of uses
expanded rapidly. :

(a>' Productlon

World consumption of lac -~ in terms of crude resin (Stldklac) - may be
estimated for the average of the last ten years at 60,000 tons. About T0%
has been supplied from India, the rest from Thailand, and, to a small extent,
from Burma. In India, the States of Bihar and Madhya Pradesh are the main
production centers.

India's Production, Import and Exporf of Lac

(Average: 1947-1955 in metric tons)

Production Imports‘ '  Total - Internal use
A Sticklac
37,980 4,315 42,295 1,150
Bxports
Shellac Seedlac Sticklac By-products Total
17,480 9,080 150 2,270 28,980
Notes In refining sticklac into shellac or secdlac, a yield of about 60%

has been presumed under Indian conditions

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

Pre-war, Thailand'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. Thb percentage of exported crude resin from

Thailand to India gradually decreased, however, o 20%, the major quantity
being processed within the country.

(b) Bxport
From the above table it appears that only 3% of Indian lac
production is used locally. Lac, therefore, is a distinct export

-commodity. The value of exports reached in 1954/5 was about 105 nmillion Rs.

(¢) Consumption trends

The question has been frequently raised as to whether lac as raw
material will ‘gradually be raeplaced by synthetic 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 question.

Past trends, however, may render some indicationss

Annual quantity of lac export from India Prices
: T (per maund = 37 kg)
1830 ven 300 tons Rs 20
1895-1900" T 8,000 " " 45
1910-1915 N 20,000 " " 35
1936-1937 cos 41,600 " " 22
1948-1954 ‘oo 29,700 " " 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 changed: pre-war, the
gramophone record industry was one of the main consumers, this wmeanwhile
has switched over to synthetic products. At present, the woodworking
industry ranks first, followed by wvarious other indusitries dealing with
insulation, moulded compositions, production of grinding wheels, lamination
of paper, etc.

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

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

Referencess Shellac, — Angelo Bros. Ltd., Calcutta, 195€.

Uses of Lac, - Indian Lac Research Institute, Ranchi,
Bihar, 1959.
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2 Resin and Turpentine

Resin is indispensable for the sizing of paper, production of soap,
paints, varnishes and a great number of other uses. = The marketing of
turpentine, which represents about 25% of the distillation products, has
become a problem in most parts of the world, since it 1§ being replaced
by cheaper products based on mineral oils. 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 500,000 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 100,000 tons production
capacity per year). ‘ : ’

(a) Resources
Indian pine resources may be assessed as follows :

Pinus roxburghii (Chir pine, syn. P. longifolia) : about
3,200 sq. miless

Pinus wallichiana (Kail, syn. P.,excelsa)‘z ~about 900 sg. miless

Pinus khasya ¢ Confired 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. C

(p) Production

Estimate of Resin Production (1959)
- According to States -

Uttar Pradesh .on's 12,400 metric tons
Himachal Pradesh oo o 65 700 " "
Punjab sose 6,500 " "
Jammu and Kashmir - coo.. 2,600 ! "
Total s 128,200 metric tons
In terms of rosin, about 3 20,000 mwmetric tons.
(c) ‘Export

Some years ago, resin was still in surplus and available for export;
domestic demand,; however, has meanwhile increased to such an extent that
it will become difficult to meet even internal requirements.

Bxports in 1955 oeno 4,014 metric tons.
Bxports in 1959 ceea Negligible.
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(4) Estimated requirements for resin

Consuming industries. . .1952. 1960 1965 1970 1975
=~ In metric tongs - ’ 4
Paper wo. 2,000 7,500 13,000
:Soap e . 5,000 10,000 17,000
Surface coating ... 2,500 5,000 = 9,000
Disinfectants cae 500 900 1,800
Totals 10,000 23,400 41,800 (’60_,000) (85, 000)

(e) Development of supplies

In"1958, about 655 of the resin production was supplied by organized,

“large plants and the balance by small-scale units. 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 methods, training
of labour force and an adequate system of payment to encourage workers to
achleve 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 dué to ecological
conditions but to a large extent caused by differences in working methods
and efficiency.

There are two other points which require special attention for in-
creasing resin supplies 3

(1) Bstablishment of a more uniform price policy :
At present the rates fixed by the governments for the sale
of resin vary up to 50%9 ‘since governmént plants usually get
concessional rates Wh10h9 however; are inadequate for development of
more remote arscas. 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 3

Up to now, 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 i1s of the utmost importance. There
are, however, also considerable pine stands on flat ground or on gentle
glopes., A classification of Chir pine arcas 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, 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 leaves — is the main ingredient
for "pan", used extensively all-over India for chewing. It is extracted
from the heartwood of Acscia catechu (Khair) - Annual production of
Katha is estimated at 3,000 tons, of which about 50% is derived from
industries, the rest from small cottage plants. (Value of production
from all sourcess 20-30 million Rs per year.

The heartwood of this species 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 s=mall
equipment for producing cutch along with katha on a cottage industry acale.

The potential productlon of cutch is estimated at lO 000 tons of
actual tanning material.

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

References:s KATHA AND CUTCH INDUSTRY - by Dr. Sadgopal,
The Himachal Times, December 1956.

MANUFPACTURE OF XATHA AWD CUTCH ON A COTTAGE-SCALE BASIS -
by B. S. Varma, T. R. Rao, T. C, Pathak and
S. V. Puntambekar, Indian Forester, November 1958.

CﬂTCH AS A POTENTIAL TANNING AGENT IN SMALL-SCAIE AND
COTTAGE INDUSTRY - by Dr. Sadgopal (SympoSiumvon
Tanning as a Small-scale Cottage Industry), 1959.
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Xiif Medicinal Plants and Essential Oils

India is one of the richest, countries in medicinal plants and
esgential oils, but production is still insufficiently organized and can
be considerably increased by meking use of the great Vorletj of ecologlcal
conditions and the resources of cheap labour. S

Large quantities of medicinal plants 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 realistic development
program, close cooperation with the Central Indian Medicinal Plants
Organization (Counoll of Scientific and Industrial Research9 ‘New DDlhl> was
established. This organization (CIMPO) agreed with the Ffollowing work

program

Bstimate of requirements of the most important med;clnal plants
(conflned for practical “easons to 19 items in the first stage)

Assessment of imports and exports.

‘Plaﬁhing of production, including selection of ecologically most
suitable localities for growing these plants under the guidance of
the Forest Department or other agencies concerned.

Prbpdsals for more efficient marketing.

Tentative data derlved from this oooperatlon are oomplled in Tables
29 and 30

Preliminary results may be summarized as follows :

(a) The supply of medicinal plants. in sufficient quantities and at
reasonable prices should include both the western pharmacological as well
as the various indigenous medicinal syst ems practl ed in the country.

(b) Unorganized and wasteful colleetion 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.

(¢) For the time being, efforts should concentrate on those States
which are already specializing in the production of medicinal plants and
which - from the ecological viewpoint — are specifically suited for such
cultivation (Jammu and Kashmir, HMadras, Kerala, West Bengal, Assam) .
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(d) The main incentive for increasing production consists in a
thorough forecact of reguirements, stable prices and arrangements for
proper marketing under government guidance.

The greatest handicap,which prevented increase of production in the
pastswas the lack of information about consumption trends, prices and
marketing channsls. This prcblem could be solved by entrusting CIMPO, or
a similar organization, with the coordirnation of production, quality control
and arrangements for proper marketing.

2. Egsential oily

This sector is already more advanced since the channels of supply and
export were organiszed in former times. There are, however, still great
opportunities for an additional incresse: in production and larger returns in
foreign exchange .

°

The most economically essential commodities ars @

(a). Sandelwood 0il (Santalum albun)

Annuazl production zmounts to about 100 fongy sxport value nearly 10.5
million Reg price of the oil about 120 Rs per kg.

. /o
(b) Jiemongrass oil {Cymbopogon flexussus)

The main constituent "sivral' is used for the synthetic manufacture of
Vitamin A. Tndia supplies about 80% of world requirements in lemongrass
0il. (Total about 1,500 tons.) ~ Yield of fresh grass per acre amounts
to 700 tons- Total area undsr cultivation estimated at 50,000 acres
(mainly in Kerala) . Methq@é of cultivation, distillation and marketing
need still further dsvélopment, Valus of exports about 15 million Rs.

(¢) Palmarcsa oil (from rosha grasss Cymbopogon martini, variety
motia) - ‘

Perennial herb, 5-8 feet high, growing in dryer localities of Kashmir,
Punjab, Bihar, Rajasthan, Madhya Pradesh and South India. Production of
0il about 90 tons per year. Value of export 1.6 million Rs (1956-57).

(a) Bucalyptus oil

Yearly production abocut 1520 tons

(e)‘vVetiver oil (Vetiveria zizanioides)

jan

Yearly production: 8+-10 tons.. Wide scope for expansion, especially
in South India, but svith €eed from North Indisa.

93

(f)r Agar oil (from wood of Aguilaria agallocha)

Pfoduo%ipn meinly in Assam. The o0il develwops irn parts of the wood
due to infestation by certain fungi. Yearly production of oil about 80 kg.
Price per kg around 1,880 Re. Mainly used as incense.

(g) Himalayan cedar oll

0il extracted from wrasve wood of Cedrus deodara oy mobile equisment.
Used as chea erfume 1 soap.
. £
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TABLE 29

LIST OF 19 MOST' IMPORTANT INDIAN MEDICINAL PLANTS SUGGESTED FOR LARGE SCALE PROPAGATION

Exports 1056 | BSTIMATED REAUIREIENTS Expected;

i i i Imports 1958

[ ST § It em i Quantityi Value - Quantity;  Valuej QuaﬁtltylEmtimated value| Market,,
ifo.1 i aps F om0 abe F Re T 1pg I R i Price i
i i i i ] ) SR i . i per 1b.;
i i i i i i i i T i
{ 11 Anothum graveolens 1 i 373,000; 279,750 i 0.75
i 2; Atropa belladonna (about i ‘ P i oo ‘ :
. 1 507leaves and 50% roots) At present no imports and i 280,000; 420,000 P 1W5
{  3; Datura innoxia (seed) i exports. Production still i 18,000 180 000 i 10,0
i 4; Datura stramonium i unorganized, i 60,000; 120,000 i 2.0
i 5i Dioscorea deltoidea i i1,500,000;. 1, 500 060 i 1200
{ 6; Digitalis lanata ; i 100,000; 150,000 DL
i 7i Digitalis purpurea T i 150,000 22;,O®O- i 165 g
1 8; Ipomea purga T i { 100,000} 100,000 i 1.0
i 9 Rauvolfia serpentina i S i 290 976,581 952‘1,2003000‘ 3, OOO 000 A
i 10} -Camphor i 605,124;j,2q6,856[ i i-,§50,000i 2 875 OOO. i 4.4
{ 111 Citronella q11 (from SO i i i i i i g
i i Cltronella grass) 1 223,976;1,089,291; i i 450,0001 2,500, O@O; i 5.9 i
{ 127 Ergot [ 1,320; 35,988 : i 85,000; 1,050,000 i 12,0
i 13 Geranium 6il- i 20,37711,140,528; i i 30, OOO} 2 850 OOO‘ i 95.0
i 14;{ Glycyrrhiza glabra i i i i i - i
.1 (Liquorice root) i1,682,240; 758,539 1 13,000 ooo‘ 2,250,000 i 0.75 i
. 15; Ipecacuanha root [ 18,480; 734,9787 e 1"7100,000;" 4,000,000 [ 40.0
1 16; Lavander oil . 38,109; 656,997; 0 { 40,000; 1,000,000 i 25,0
i 171 Menthol i 168,105i4,133,046; i i 180,000; 5,)00 000 i 306
i 18] Patchouli oil i 17,544 299,409 : i 17,0004 - 491,300 - | 28,7 |
i 19; Pyrethrum [ 210,560;. 362,235] 1 i 560,000 1,000,0@0 i 1.9
i i : i i i i i - ) - i i

i

Sources CIMPO (Central Indian Medicinal Plants Organization), New Delhi
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MEDICINAL PLANTS

TARLE 130

INDICATION OF ACTIVE INGREDIEKRTS, MATN LINES OF APPLICATION AND

SUITABLE LOCALITIES OF GROWTH

Br.;

oo b Tten i Active ingredients | Application ISuitable Locality!
2 1 L i ‘ i i
i a i i , i
1; Anothum graveolens ;| Not less than 2,54 v/w of, Stomack i Ha jasthan,Punjah |
i { volatile oil i { ard U,P, {

i , i i i , i
2; Atropa belladonna . .Wot less thar 0.3% of .thej. CramploosenerKashmir, Himachalj
i (about 50% leaves | alkaloide calculated as | i Pradesh and [

i and 50% roots) i hyoscyamine ; : Nilgiris i

i i i { i
3; Datura innoxia (seced} - { Seasickness ;Kerala 1
{ a4 i i ) i
4; Datura stramonium ; Not less than 0.25% of { Asthma iKashmir,damachal |
i i the alkaloide calculated; Bronchitis - {Pradesh, Kerala |

i { as byoscyamine i i 1

i i i i i {
5; Discorea deltoidea - i Hormon {Himachal Pradesn, {
i i i jPunjab Hills, i

i i i i Kashmir i

i i i i i
6; Digitalis lanata i - i Heart jHimachal Pradesh, |
i i i iKashmir,and H

i g i i Nilgiris i

i i i i ’ o
T; Digitalis purpurea i - i Heart ; " ' "oy
i i i - i
81 Ipomoea purge i - i Laxative { Nilgiria,Kerala j
i 1 i i C i
9i Rauvolfia serpentina; Not lesg than 0. 8% of i Bloodpressure;Kerala, U.P, i
i (export) | total alkaloids of : Bedative i i

i i Rauvolfia i 3 i

i i i i It i=s »doubtful 1
10; Camphor i Not less than 96.0% of | Eeart 7 if Ocimum ¢
i i Cq0 Hg O ( Canphor) i Incense, led,kilimandacharicumj

i i i iwill meet the de-—j

i i i imand, It is ncces—j

i i i isary to develcp |

i i i isynthetical manu-~j

i i i ifacture of Camphor

i i i i i
11 Citronella oil (from; Ceylon oil: Not less thana Toilet, soap (Madras, I
i Citronella grabs) i 59% w/w of acetylisable j i Annamallais H
i i constlituens, calculated i i i
It [ as genanlol. i i 1

i i Java oil: Not less than i i

i i 85% w/w of acetylisable j i H

i { - constituentsycalceulated | i [

i i, as geranlol i i I

i i i i i
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Table 30 (cont.)

f;g‘f Item Active ingredients:”‘ fﬂApplicétioh;[fSﬁitable Lécality§
0. i i i
T . i . i
12; Ergot Not less than 0.2% of the i- Female iWest Bengal
total alkaloidsycalcula— ; Sickness (Darjeeling
ted as ergotoxine,of whidj ‘Hills)
not less than 157 consisty’ ’
of: Water—soluble alka101d§
of Ergot calculated as
ergometrine i
=
13; Geranium oil’ ' Bourbon o0il: Not less than; Toilet soap

e et Bme mh B B Ges BR £s S8 B G B Gd $t Gt D8 Reb e Gees ms b Mt el meh Se8 g Al Bt B3 e B Bt Ges BB Ak s b Ped Dees e S

14; Glycyrrhiza glabra
(Ligquorice root)

15; Ipecacuanhe Too%

16; Lavander oil

171 Menthol

18; Patchouli oil

19; Pyrethrum

i
i
i
1
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i.
i
i
i
i
i
i
i
i
i
i
i
1
]
i

25% w/w of esters calcu— i

lated.as gerantyl tiglatej

Prench,Algerian and other j

English and Commonwealth

African oilss: Not less i
than 20% w/w.of esters,
calculated as geranyl
tiglate

iNot less than 2% of total

alkaloids of Ipecacuanha,j
50% of which should ‘be
emetine

oils: T.0 to 15% w/w of
esters calculated as

Foreign oilss 35—507 W/W

of cgters calculated as
linalyl acetate

i
{Not less than 0.7% of to-
{tal pyrethrins(Pyrethrin I

!
i

and Pyrethrin II

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
linalyl acetate i
i
i
i
i .
{ ‘Inhalation
I.
i
i
i
i
i
i
i

Perfumery

Cough

Stomach ulcs:

Throat trbl.
Vomitive

i Perfumery ,

Perfumery

Insecticide

i
i
i
i
i
i
i
iKerala, U.P,
i
i
i
i
i
i
i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

v i
i i
iJammu, Punjab and i
iWestern India i
i i
iWest Bengal i
i (Darjeeling) i
i i
i i
i ¥
iUePay, Kasmir and j
iNilgiris i
i i
i

i

i

i

i

4

i

L R

e

jTammu, South Indiag

IU.PO

i i
" iMadras Hills,U.P.j

i
iKashmir,Himachal
iPradesh

i

i

s ey 8 eme e

Source: CIMPO (Central Indian Medicinal Plants Organization) New Delhi
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C. LINES OF FUTURE DEVELOPMENT

The following notes are attached in order to illustrate the lines
of future industrial development :

L. Tentative list of selected integrated andvsemi—integrated
forest industries suggested for establishment under government
guidance within the Third Plan (Table 31).

2. Summary of possibilities for developing additional small-scale
industries in India, based on forest products (see page 116).

After priorities have been fixed by the Government, the following
procedure usually applies :

(a) Arrangement of industrial runs with theé raw materials under
study for adaptation of -products to local market requirements;
adjustment of production techniques to the characteristics of
the raw material concerneds calculation of .costs.

(v) Selection of most suitable sites for ensuring adequate supplies.
of raw material, water, power, transportation, labour and other
requirements. ' '

(¢) Preparation of a technical and economic pre-project, including
investigation of markets; this pre-project would also serve as
a basis for the preparation of tenders before purchasing
.equisment and hiring staff.

(a) Training of staff and labour.

(e) Brection of plant and initiation of operations.

For phase(a)—(o) technical assistance could be requested for
consultation in.all matters of principle. Phases(d)and(e)should be lef$

o well-known industrial firms, which can take the legal responsibility
for machinery, training of staff and smooth operation of the plant.
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Table 3t

Tentative list
of
SELECTED INTEGRATED AND SEMI-INTEGRATED

FOREST INDUSTRIES

suggested forx
establishment under Govermment Guidance

within the Third Plan

- The following list indicdtes a few selected industries = within
Indla’s Forest Industrial Development Program to be proposed for the
Third Plan — which represent some important new lines of technical and
economic devel opment.

These gchemes will reguire, for successful 1mp1ementatlon, special
government . guidance and encouragement to ensure proper technical
integration ef wvarious phases of production within thé main unlt or

e ¢conomi-c /integration with supplementary. lines of productlon within
the national economy.
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A, MECHANTICAL WOOD AND BAMBOO INDUSTRIES

iType and esti-iIndication of j

i Type of jmated quantity; dinvestment , i
State i Production jof raw materialj costs i Justification i
1 i per year i million Rs i
i 1 i i 1
Te iIntegrated cary i iThe large areas of degra—j
Rajasthan iversion of lamg i ided teak forests in the |
jge quantities i i jBanswara distriet badly |
;of small teak. i i {need improvement by re— |
‘1ogs ‘ 1 ] jgeneration under an inteng
isive copplice system i
a)smmﬂLM& 20,000 tons ‘15<KVln i i
1season1ng,p1a—x(flrst stage) jforeign curremjfvailability of about i
ining, jointing jdoubling after, cy) ;40,000 tons of small teak‘

i 15 years ' ileg per year.
i l)convertlon 9,000 tons x5 0 (60% in "{Only by integrated ut11121
jof refure(edg—l(flrst stage: jforeign curren-ation can these large qua
iings,offcuts jdoubling after; cy) jtities  Be converted in—;
1etc.51nto shaw 5 years,isce i ' ito useful products and i
i ing boards jafter thoroughi jcan find a ready market, i
i i development: of - i i
i jmarkets i Total 6.5 i i
- P : A i ' i
2 . jFactory for i 'iThere is, up to now, i
jUttar Pradesh jproduction of j ipractically no production;j
or iPackage furni—j jof modern package furni- |

Madhya Pradesh

jture in India,inspite of j
ithe long shipping distan—j
jces, BExperience in otherj
ibination with j jcounitries shows that
"islized veneers i _Ipackaglng greatly reduce

i
i
i
i
iture from highj i
i
i
i
, : 1
jand small quan- i ishipping costs.
i : , _
i
i
i
i
i
i
i

jclass shav1ng i
iboards, in com—

i

i

i

jtities of i i i
i timber i iFurthermore, these new i
a)small plant; small teak, 0.3 {types are especially ]
ifor mechanicaljmainly to he idesigned for application |
iprocessing of lsupplled from jof new semi~finished pro—i
‘tlmber (partly; 1 a jducts,such as shaving i
jusing productsi iboards in combination witly
iTrom 1 a)s i {small-sized timber. i
i b) slicing i i i i
iplant for pro—jteak,gradually; 1.5 iSuch a factory would i
jduction of {incorporating ;(70% in foreigysupplement existing furniy
iveneers from jalso other i currency iture production. . i

;Teak veneered package ;
ifuraiture would also find;
jan export market, {
i
i

jdecorative ty—;species(about
ipes of teak amy 40,000 cft

.Other species N
er T§SUr—
‘not used up to IPET Jyears

inow for this iplus venecers
jPurpose; jfor export)

{ 0)301nery forl ‘
1.0

(productlon of jteak shaving i
j package furni~iboards to he (60% inforeign;
lture(incl.ma— jsupplied from currency

jchinery for veq factory 1%
ineering of [
i shaving boards$

i i

Total 2.8

s mes et ey e e e s e s et et s e
e et s wee wed Eee e ey e

o R )

i 1
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Type- of

S Tyes et eeiis, TaTTenton O ]

i .
i imated quentity; investment ;
State {7vProduCtionv rdf‘rwwnwmerialli costs i Justification
o N , _per. year‘j i mllllon Bs |
K3 N Gl x : ’- ‘L'Nx ” z
3, ‘~¢Factory of proT iWest Bengal,espeoially

West Bergal

— el Bt s e e e

jduction of
junits for low-

'lcost hauses

(mlnerallzed

Lwoodwool slabsj
;jand hollow '

i blobks)

i a) plant for
iproduction of
jsuch units

: .

i

1 b) small plant; .

'i

P

4

e
i about 4, 000 i
i (about 60% in
iforeign !

X.

i

jtons of low—
jclass timber
jfor production;j
jof woodwool orj
ispecial chips j
,(supplemented i

.iby Jjute sticksy
Treeds and agris

jcultural resi-i

]due,)maln bln—,

jderscement

jfor productioni. 500 tons of

jof additional
‘tlmber unlts
i
i
i

B e e

g

i

i

e

iround timber i
' i

i

I

i

i

— e s s St et ey e

1.2

currency

0.3

(about 406% in.

~foreign . \
‘currency)

‘

Total 1 5

“i{Calcutta ‘area, iIs in -

‘jtion capacity,adjusted t
';the wet climate.

v
iHigh-cladgs woodwool pro—.

i et oo e, et it b Bm) mmt s s et

jgreat need of low-cost
jhouses with high insula-—

i duats, manufabdtured
jaccording to advanced
jmethods, 'proved success—
iful for low-cost housing .
iin many parits of Europe, !
{Africa and Bast Asia.

i

..—-—-—-.—-.—-—-.»—-—-o—-.—..ﬂ—-—- ot et ed me med hes mes e e—e

i

i

i
i
i
i

1
i
i
i
i
i

NV

4.

- Andamans

P— 4
{Factory for

i production of

i 4,500 tons of'
xsawdust, in—

jcheap, large— jdustrial and |

isized building;

iboards from
isawdust and

forest
i refuse;

.

i

isimilar waste i

cjwithout . use of

isynthetic, bin~j
‘ders.(SuuhLa i

ifTactory would | -

isupplement pro+

jduction under |

i3, since Cal-
jcutta would bej

{ the main market;

i

2. 2

i (about T70% in

foreign
currency

+ .
,Industrlal production of j

ilarge sized, rather light;
ibut stable boards (spec. j
i gravity: 0.4~0.6) has i
isuccessfully been taken ]
iup in Buropa and North-
jAmerica by applying part 4
jof the wood waste as i
ibinder. These boards canj
jeasily be sawn, nailed, j
iscrewed and plastered. i
iThey are used for parti-— i
jtions, ceilings, doors |
jand in combination with |
jaluninivm or plastic i

- i{foils — for light roofing;

jdue to high insulation i
jcapacity.. This material ;j
joffers interesting possi—j

" fbilities in India for i

isubstitution of timber inj
ifields of . construction i
jwhere large sized units |
jare required and resin i
{bound boards would be tooi
i expen31ve. i

i
i
i
i
[
i
i
i
i
i
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i Type Tand esti~ie

Indieation ofi

ek beep med week et s

Rajasthan or

Madpya Pradesh jhigh~class

-3 - ..TE. .

iProduction of 1500 tons -of

jtool handles
ifor industry,
ipublic works, i
ihandicrafts i
jand agricultu-j

‘after three
years)

i

© {sawmill, sea-
jAnogeussus sp.isoning plant.

Zto be tripledjand modern :
i turnery 0.3
i (20% in

i foreign
currency)

i P i
i Type of . jmated quantity; investment j i
State i Production lof_rawnﬁterlal‘  comts i Justifioation i
i i per year L mllllon Rs 1 ' i
-~ T T ~Targe quantitics of non— ;
- Be. iset of modern ; about 4,000 ‘a) 5 moblle jand semi~-commercial | i
{ Andhra or. imoblle scavan-—itons of non— junits 0.3 (40%{sp901es are still left i
Mysore Ljging units ca&1teak(or supple-{in foreign junused in the forests. 1
’ ibined with a [mented by jcurrency i The- same is true for lopsi
icentral plant jdefective i {and tops of teak and T
- ;for seasoning,; teak) ‘b) 1 central ~{other commercial species.i
ipreservation | ' jplant 0.5 (10%;0nly by an integrated g
jand jolnting { in forei jutilization (ile. conm—
-j0of non-teak i i currency iversion of the low-grade j
ispecies and: j i ’ qtimber in the forest and
idefective teak] 1 {modern refining in central;
i i i jplants),oan extraction wej
i i i jmade economical. Such i
! i i jactivitiés should be
i i i jguided By technical and
i i i : jeconomic ‘research for
i i i Total 0,8 i thorough development of
i i i ' i markets,
- T 1 -—f i
6. i i 1 ;In Rajasthan and especialy

‘1y‘1n Madhya Pradesh N
(Bastar area) are consi-
‘derable quantities of

jafter grading and proper:
‘treatment - are suitable:
ifor various types of toql

i
it
i jAnogeusses sp. which — i
l
I
1

_ihandles.Local demand for

jtool. handles will greatly;

.jincrease due to industriéy
ilization. Production '

ishould be started on a j

jmodest scale, but expandeq
. jaccording to development |

jof markets.Even exports
jare feasible after effi-
jciency of production has
‘heep,establlshed

7.
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Lductlon of i
ihigh—class i
ibamboo-mats of;
ivarious designg
{ (Semi-finished;
imaterial . for j

stage

“jcottage indu~ i

{stries and
i export)

¥ s
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jsplitting, = -jpean market proved that
ibleaching, jthis product,initiated
xdye1ng,weav1ng,years ago by the Forest
jimpregnating (Research.Institute,Dahra;
jand hot~press—jDun,could be exported on’
iing 0.4 (50% 1a large scale if design
iin foreign jand colour would be tho—
currency jroughly adjusted to the

i

i
i
i
i
i
i
i

Madhya Pradesh; Plant for pro~;500 tons . (flﬁerqulpment for

1tlon of . the Central Euro—

‘A preliminary 1nvestiga

itaste of customer. A unit
ifor economic production,
{demonstration,training and;
idevelopment would open a’j
inew field for export and i
ifurther processing by In—j
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jdian cottage indusitries
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i

B. CHEMICAL AND SBMI«CEEMICAL WOOD INDUSTRIES
i i Type and estlﬁ‘ Indication of; i
i Type of jmated quantltyl’ Investment | i
State i Production iof rawmateral; = costs. Justification i
G “{ 0 per year ' j million Rs { - i
i i ) i iKashmir can supply a cer—j
1. jFactory for  {Comiferous  j 9.0 itain quantity of pulpwood;
Kashmir jproduction of jpulpwood from ;(70% in foreigmespecially from the Pir
i semi=~chemical {the Pir Panjalj currency iPanjal Forest Division.
ipulp and card—‘Forest Divisgion; i This quantity does not i
{board for highi (about 13,000 {seem #o be sufficicnt fori
iclass packaging tons of alrdryl ia modern integrated che-— i
‘materlal(about‘wood per year)‘ ’ imical pulp and paper i
{10,000 tons of; . g ifactory,But production of}
i cardboard per i i jhigh~yield semi-pulp and i
iyears; partly i “iprocessing into cardboaxlyg
jto be smpplied; i jcan be considered a pgying
ito the product- i jproposition. The demand i
jion under B 3); i {for packaging material i
i i i iwill greatly increase in |
i i i {the Third Plan. Provision;j
i i i "ishould be made to meet i
1 i ithese important require- j
i i iments for gradually re— |
i i {placing wood as packaging i
i R ; {materlal. i

=7 : =
2 ”‘Faotory for ‘Mlxed hardwoqh‘ 10.0 - ;Hardwoods are well suitedj
Andbra iproduction of (about 13 000 ‘(707 in foreignifor. production of spedal
,cardboard from;tons of alrdr currency) itypes of cardboards, H
lhardwood iwood per year§, ) jcharacterized by high i
i (about 10,000 ; irigidity. Andbh®a has largg
‘tons per’ year)l jareas of mixed hardwoods i
i i " jwhich require regenecration
i i iby faster growing species
P i iConversion into cardboardsj
i 1 iwould be a suitable use i
i "z ;for’the existingx%source&;
i T

3a iFactory for 10 ,000 tons 4 O ‘Thls factory is intended j

Wttar Pradesh

“ipackaging

iproduction of ‘( ot 50% of
Jmodern finxﬂwd the products
‘from the fa
jimaterial from ;tories under
jvariows types ;B 1 and B 2)
iof cardboards j

[ Pt et s St ws s et et e med s wen et et el s pee e

(70%.u1forelgn‘for processing of semi- -
currency.

ifinished material into i
ifinished,mainly corrugatsd]

‘xproducts, specifically 1

jadjusted to the require— |
iments and-goods of variousj

- L - 8333

‘(to be. supplied; ;1ndustrles. : i
ifrom the fac- i i ' I
{tories Bl amd i i
1 B2) - i i
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SUMARY

Posgibilities for

Developing Additional Small-scale Industries in India

Based on Forest Products

. Is . WOOC'L
1. Mébile scavanging units in the forest areas.

2."P1ants for further conversion and refining of semi-finished
produots from plants under 1,

3;  Preservat1on and seasoning plants for commor01al, semi— and
non—commer01al timbers.

4, Plants for production of tool handles and 15rlcultural

: 1mplements.

5¢ Plants for processing of sawdust into large-sized building
material. '

6, Plants for _production of hlgh—class furniture mainly from
non—-teak species (Daokage type forifacilitating shlpplng).

T« Plants for produotlon of mlnerallzed woadwool slabs and
hollow hlocks,

8. Plants for decentralized production of semi-finished
material for the match indusitry.

9; PrOQessing of wood Wasteainto high—-class plastics according
to new methods by use of small quantities of' crude phenel
.available from coke ovens of the steel mills.

10.  Production of differentiated types. of wood flour for, the
plastics 1ndustry.‘
.. Productlon of pen01l slates from 1nd1genous raw materials

by 1mproved methods,

IT, Bamboo

Te

24

- L - 8333

‘Seml—mechanlzed plants for processing of. bamboo into hlgh—

clasg finished products (as praotlsed in. Japan).

Production’ofwresin~bound“bamboo mats‘fdé’demonSﬁratéd“by
the Forest Research Institute, Dehra Dun) as a basic raw
material for handicrafts.



- 117 -

ITT. Reed Grasses

1+ Plants for production of high insulating building boards
from reed grasses in small units with low investments,

2. Small plants for production of semi-—chemical’ pulp from
reed grasses according to high-yleld methods.

IV, TFibres

1, Production of endless mats of high elasticity and durabi-
1ity for upholstery (cars, furniture, beds, etc.) in order
to replace foam rubber. (Raw materials 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).

Ve Tanning Materials

1« Processing of various tanning raw materials(myrobolans,
bark from mangrove, sal, etc.) into high~class tannin
extracts.

2, Use of extracted waste (incl. waste from Katha' and Cwtch
production) for mew types of building material.

VI . ‘FI"Ui’b S

1« Processing of cashew nuts grown by several forest depart—
ments into export commodities.

2+ Industrial wtilization of cashew nut shell,

VII, Medicinal Plants, Essential 0Oils, edc,

1. IEnterprises for grading, drying and processing of medicinal
prlants.

2. Enterprises for efficient extraction of oils from various
forest raw materials.

“3. Grading and pwrification of gums and lac for export.
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ILLUSTRATIONS



Figure 1. Finger-jointing of short wood pieces for producing timber of any length
(recommended for doors, windows, railway wagons, structural timbers, sleepers). Expe-
riments for jointing are under way.



Figura 2 Silo for storage ol sawdust and other waste material.

Figure 3. Machinery for production of binders from wood waste by a
simple mechano-thermic process.



Figure 4. Drainage of molded boards by pressing.

Figure 5. Boards on the way fo the
high temperature freatment plant.

Figure 6. Godown with finished construction
boards.
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Figure 7. Sanding of boards for
doors and utility furniture.

Ry,

Figure 8. Bungalow built from wasie
boards {cement coating).

Figure 9. Waste board ceiling with
decorative grooves, ‘




Figure 10. Utilization of mineralized wood-wool slabs for low-cost
houses.

Figure 11. Utilization of mineralized wood-wool
products for skyscrapers.



Figure 12. Bundling reeds and cutting into lengths.

Figure 13. Machine for continuous production of reed beards (variation of
thickness: 2 fo 5 cm.).
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Figure 14

a building.

. Shed eonstructed from
reed boards.
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igure 16. Reed board
bungalow after plaster-

F

ing.




Figure 17. Mass produclion of strong wire-bound folding boxes using sliced wood
only 6§ cm. thick.

Figure 18. Wire-bound folding boxes ready for use.



SECTION B

SECTION C

ALL DIMENSIONS
ARE IN
CENTIMETERS

SECTION

Sl 187

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 use 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).








