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2.

UMMARY OF RECOMIENDATIONS

FORESTRY MANAGEMENT OBJECTIVES IN FUTURE

It is essential to redefine the objectives of forestry
managemant in future in the context of rational development
and utilization of forestry resources in India, There should
be a changeover from the present conserva}ion oriented forestry
to a more dynamic. programme of producticn forestry. Considering
the advantages of an agaiessive man-made forestry programmes
the future production programme should concentrate on clear-
felling of valuable mixed forests, mixed quality forests and
inaccessible h;rdwbod forests and planting these areas with
suitable fast growing species yielding higher return per unit
areas The resulting produce from the clearfelled arcas should
be utfiised in wood based industries by locating additicnal
units wherever requireds

(Paragraph 3.16)

REQUIREMENTS, SUPPLY AND INVESTMENT

The estimated demands for sawnwoody pulpwoody panel products.
and roundviocd by 1980 and 1990 indicate that a substantial
quantity- of the raw materizl requirements, both conifers and
hardwood, will have to be produced from india's forestss For
this, an additional investment of R.242 crcres in the current
dccade will be required for clearfelling and planting of about
one lakh hectares annually from the time the prcgramme is taken
up. To mect the minimum requirements of raw material during
the next decade, the investment needs for clearfelling and
plantations will be R%306 crores. Simultaneously, intensifi-
cation of management for incregsed production in the coniferous
forasts would also be necessary.

(Paragraphs 4.7 & 4.11)
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(ii)
The necessary Industrial ceveiopment will require an invest-
ment of Ps.81% crores cduring the current decadé of which paper
and pulp incustries will account for Bn6ll crores. In the
next decade, the investment in industry will be Rw.1187 crores
including k979 crores for paper and pulp.
(Paragraph 4.11)

ith the develcpment of the forests and the industrial
utillzation of forest material, it should also be possible
to enter the expcrt market for timber and paper products
aggressively during the '90s.. The necessary organisation to
take up export promotion vigorously will also have been buillt
up by then.

(Paragraph 4.14)

FINANCING PRODUCTICHN FORESTRY PROGRAMME

The programme shculd bs taken up from the beginning cf 1974
and funds should be found for an irvestment of P 173 crores
during the fifth Five Year Plan fcr clearfelling, plantation
and maintenznces Since such.large funding for one sector
from the State Plans is obviously difficult, institutional
scurces wlll have to be tapped fcr meeting a substantial
part of this amount.

(Paragraph 5.5)

In order that institutions are in a positicn to finance the
programne, the States should take for the revenue only an
equivalent of the average revenue of the previous three years
thoy have been receiving from the areas that would be brought
under the programme and leave the rest of the income from
clearfelling to support the programmes

(Paragraph 5.6)
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For the development of pulp and paper industries during the
Fi#th Plan, mainly those States, which hava large areas of
untapﬁed forests, must make a substantial public sectcr
investment in these industries. As the investment
performance of the private sector has not been very
encouraging, and its investment capacity in the Fifth Plan

‘{s doubtful, the States may have to invest between Ral60

crores and Rse340 crores in the industry programmes
(Paragrcphs 5.7 & 5.8)

Since institutional investment can'flbw.only when there is
a Company or a Corporation to take the funds, the agency to
implement the man-made forestry programme and the supporting
forest industries in the State should be organised in the
public sector as a fully owned State Company or a
Corboration.

{Paragraph 5.9)

IDENTIFICATION OF PRODUCTION FORESTRY PROGRAMME

There i{s 3 clear need for augmenting production to mect the

demand for paper. The papér;and pulp industry should be

treatcd as a priority industry in the public sectore.’
(Paragraph 644)

Tt is expected that smaller industries like saw mills,
plywood, particle board, rayon pulp. etce will be put up
Ey the private secfcr.once the massive programme hes been
accepted in the planning, In a few places, saw mills may
have to bé located by the Forest Corporation itself if the
private gector is not active enough. It should be possible
tc find the funds for these marginal investments from
institutional scurces.

(Paragraph 6.9)
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In order to enable the industries programme to start early,
the States should give priority to the exploitation of
inaccessible forest, followed by mixed quality forest and
valuable foreste
(Paragraph 6.11)

SOCIAL FORESTRY

The state sector forestry programme should provide for social
forestry which aims at ensuring protection, recreation and
firewood ‘neods of the community, as distinct from production
forestry. ) ‘

(Paragraph 7.1)

INSTITUTIONAL CHANGES

State Forest Corporaticns may be organised by the States to
take advantage of the financing procedure indicated in this
Reports. Each State may have one or more Corporations according
to the size of the programme and the location of the foresfs
under the progrémme. Such of the Corporations that take up
supporting paper and pulp industry can either set hp the
industry as a subsidiary of the'Corporation-or fomm
separate companies with #gvestment in equitye The areas
selected and. considered fit for commercial production should
be transferred by the State Governments to-these Corporatlons.
(Paragraph 8.2)

The land and its standing timber transferred to the Corpora=-
tion will be valued and these two values together will form

the basis of equity capital against which it can borrow from

institutlonss Where these values are not adequate to
genefate sufficient funds in time for the industrialisation
programme, the State Governments may have to subscribe
additional equity funds to the Corporations from their Plan

Tesources. (Paragraph 842)
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The Forest Corporations will have to be manned by very
competent technical perscnnei whe have expertise in forestry
and related timber mancgement, marketing and industriese Their
selection and subsequeht training should be started immediately
in order to enable them to execute the prcgfamme. _

‘ (Paragraph 8e4)

" The personnel of the Forest Corporation should normally be

on tenure deputation from the Department'of Forestry. The
cadre of Forest Department should carry sufficient deputation
reserve for this purpose. It is desirable that the Department
of Forestry is fully represented cn the Board of the
Corporation.

(Paragraph 8.5)

Agricultural Refinance Corporation is the only instituticn
now ¢iving long=term agricultural credit and as such vill be
the appronriate institution to finance the plzntation
operations on a long-term basls. In order to minimise the
cost of credit which the programme can bear, Agricultural
Refinance Corporation should be enabled to advance these
loans directly to the Forest Corporations. In case this is
not possible, a Central Forest Credit Corporaticn should be
organised to take up the responsibility for providing long-
tem finances for the plantation and development progrzmmese
(Paragraph 8.10)

The industrial programme based on forest raw material may be
inanced through the lcng=temm industrial lending institutions
1ike IDBI, ICICI and IFC.
(Paragraph 8.11)
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PLANTATION STRATEGY

The massive programme of man-made forests will require
careful sclection of the species to be ralsed, the mixture
to be followed and cstimation of productions Each State
has to evolve its own strategy with regard to the
proportion of specics and areas to be devoted to different
kinds of produce keeping in view the national recuirements.
(Paraqraphs 9.2 & 945)

Since long~term iavestment of capital ie¢ required in the

estchlishment »f plantations, the decision on rotation should

- pe:taken on the basis of econcmic criteriae

(Paragraph 9.25)
PRICING

There must be sn incentive for a change~over frcm the low-
cost low-yleld forestry to & commercizl high investment
economic forestry. Accordingly, the price for the produce
should be so fixed as tg2 pay for the cost of clearfelling
and plantations, and leave a profite

(Paragraphs 10.1 & 10.5)

. There has to be 2 rational pricing policy in future for

bamboo and pulpwood, which are the two main raw materials

required for paper and pulp makings The paper industry

should be in a position to pay higher royalty if uniformity

of raw material is assured through plantations., The

industry can pay still higher price, if the plantations are

within a reasonable distance from the factoxry. It should

be possible for both the forester and the factory to take

a reasonable view in this matter and plan the programme

of man-made forests to make it a profitable venture,
(Paragraphs 10.2 & 10.6)
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EMPLOYMERNT

23, The programme of production forestry recommended in this
Report 1s expected to provide annual direct employment
of 50 millicn man days or 2,50,000 man years (worked out
on the basis of 200 working days in a year), mainly in the
rural sector of the hilly and backward regions, where most
of the unexploited forests are located. This does not
inciude the additional employment to be generated through
the industrial programme. This massive labour requirement
will mean organising, raising and training a labour force
of sizeable maghitude and the States must start thinking
in this direction. Wherever feasible, employment may be
provided to students during summer holidays for specialised
work of short duration.

(Paragraphs 11,1, 11,10 & 11.12)

ORGANISATION AND TRAINING

24, The details of location of the areas that would be taken in
the programme and the annual felling, exploitation and
plantation series will have to be worked out by each State.
A Planning and Project Analysis and Estimation Cell should
be created and a Project Leader appointed in each State where
the programme is taken up. The Cell will work out all the
details before the end of June 1973 sc that the programme of
exploitation can start from the beginning of 1974. The
Project Leader will select his team matess He will
ultimately be in.charge of the Forest Corporations

(Paragraph 12,2)

25, Simultaneously with the establishment of the Cell, the
Project Leader should work out the structure of the
Corporation and the staff requirements and their training
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and the financial implications ¢f the programme in consultae
tion with the Chief Conservator of Forecsts and thc financial
expert of the Corporation, so that the State autheritioe
could finalise the credit arrmngements with the Agricultural
Refinance Corporation or the Centzal Forcst Credit Corporzation
as the case may be.

(Paragraphs 12.3, 12,4 & 12.5)

A strong Forest Utilisation Ccll should be immediately
develeped under the Chief Conscrvator of Forests which
would taoke up the work of planning the industrial complex,
look into the export promotion aspccts of forest products
and have liaison with Central Government for paper and pulp
developments The Cell should, in éddition, ascertain
private sector investment in the industries and where
such investmeonts are lacking, advise the Chief Conscrvator
of Forests and the Project Leader of the rcauisite and
feasible indusfry that the State would have to put up to
support this prooramme. .

(Paragraph 12.6)

e When the State cnterpriscs include sophisticated industries
like paper and pulp, a strcng Industrial Cell should be
created by the State Government and placed under an able
leader to prepare detailed project feasibility reports.

(Paragraph 12.7)

284 In order to ensurc constant Contral support to the
programme particularly for its industrizl part, the
Forestry Division in the Ministry of Agriculture of the
Contral Govcrnment should be strengthcened by a Planning
Cell hecaded by an Additional Inspector General of
Forestse This Cell will act as the trouble~shooter for
the States and get their problems solved with the Central
Ministries of Industry, Finance, Banking ctc, The Cell
will also take the lead in export promction of various
forest matorials and wood bascd products,

(Paragraph 12.8)
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In order to make the Planning Cell more effective the
Ministry of Agriculture should take up to-the Economic
Committee of the Cabinet such problems as may arlise. in
the Cell for which an inter~departmental agreement
satisfactory to the programme cannot be obtained by
mutual consultations.

(Paragraph 12,9)

For sophisticated industries-like” paper-and_pulp, the
States moy not-have large number of experts.in tho comntry
to enable each of them to have a strong Industrial Cell
to support its programmc. A Brains Trust of the top
technical. experts of such industries available in the
country chould, therefore, be formed by the Planning Cell
in the Forestry Division supported, if necessary, by
indigenous and foreign consultancy to help the States in
the formulation of detailed project reportss

(Pzragraph 12.10)

The employment scheme of the Planning Commission for
technical persons in the Fourth Plan can be made use of
In funding the Cells in the State sectors

(Paragraph 12,11)






SECTION ~ I

INTRODUCTION

141 The Terms of Reference given to the National Ccrmission on
Agriculture on Forestry refer to "Deveiopment of forestry, including
farm forestry as a factor in agricultural oprogrcss and as a source
of raw material for industry, exports as well as for sustaining the
ecological balance in Nature, and for providing employment
oppoitunities to large sections of tribal and other population
living in these arcas". The Commission has seclected for immediate
study, some of the aspects having a bearing on forest development

in the future,

1.2 The contribution of forestry scctor to the national
product has been negligible so far, The average gross revenue
from forests under the present system of working is‘as low as
Rse21.50 per hectare. This sector employs only 0.2 percent of the
rural working force. On the cther hand, as this Report will
disclose, the ferestry sector has got much greater potential both
in regard to production and employment. If, therefore, we can
develop our forests on the lines iIndicated in this Report,'we-shaif
not only be able to raise the per hectare production both in
respect of volume and value, but also create much more employment
for skilled as well as unskilled handse A properly planned
development of the forests, we are convinced, will also give a
substantial suppert to the economy of the backward areas and the
tribal pepulation which depends for growth on the expenditure on
forestry activitiess Moreover, we have found that if we increase
the production of adequate raw material from the forests, we can
establish a large number of industrics based on this raw material
and also enter the export market. This will have sustaining

impact on the employment in the secondary and tertlary sectorse
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1.3 A good deal of thought has been devoted by the werld
foresters on the concept of intencification of management of
forests and related forestry development particularly in
developing countries, This has been emphasised by the F.A.Os in
a recent paper which has deg%t with modernising institutions %o
promote forestry development., This paper stresses that,
"production forestry is a business, and that organisation of
forest service must, therefore, differ in some Important respects
than that of other government departments in which the duties are
2imited to the provision of services"s In-order-—te enahle. the
ferestry sector to develep its full potential the following
suggestions have been made in the papersi=

(a) Forestry and forest industries administration should be
given a relatively extra governmental and mcre business
like character by making it a Corpcration.

{b) MNeans need to be found for integrating the growing side of
forestry with the industrial side. To this end, it may be
acdvisable for governments either to control forest industrices
or to participate in their ownership and management.

(c) sSpecialists in the field of forestry development planning,
and the nonwood services of forestryy should be assigned to
the ministrics or other units that are responsible for
national or regicnal development planning. They sheuld,
hoviever, remain members of the forest service, and be
ultimately responsible to the head of that service.

(d) The administration of forestry departments should be cuided
nct by the general hedy of rules and regulations which
govern the civil service, but by a special set of rules and
regulations which tzke into account the characteristics of
the forestry and forest industries sectory, and the
business nature of government forestry.

(¢) The distribution of field personnel should be raticnalised,
snecial attentisn being paid to the input/output relaticne
ships that zre involved in the develcopment of staff in
differént areas.

* UNASYLVA, Vols 23(4) Number 95 -~ (196€9)
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(f) Above all, the nation must be develcpment~oriented, and
governments must provide forest administrations with the
necessary funds to perform their manifcld cutiess This may
mean a special dispensaticn with reoard to the timew
honecured system of allccations through annual budgetss

Hungary, which has Five Year Plans like India, finances its affores=-
tation projects in an interesting manner. Each forestry unit pays a
sum,fixed on the basis of the logging returns into a centrally
managed funde Afforestation of the annual cutting area is financed

from this fund,

l.4 The Commission is convinced that a new commercial approach
to forestry'development has to be built upe. Thé development in the
forestry sector’so far has been hindered cue to paucity of funds and
peculiar institut1onal system under which the develcpment
programmes arc being fundeds In order -to bring about an
'ﬁninterrupted development in this sector to meet our future
requirements, it will be necessary to change the present financing
pattern. All this will require immediate policy changes if the
programme has to be taken up from the Fifth Plan conwards. Tt is

in this context that the Commission has decided to make specific
interim recommendations. The Commission has identified fcr
immediate recommendations the need for investment in the ferestry
and forest industries! sectors in the next two decades based on

the requirements, the source from where such investment money

would be forthcoming in future and the organisaticnal changes

necessary to implement the programme.

1.5 Vice Chairman =nd some Members of the Commission visited
various States and held discussicns with the Secrctaries of State
Forest Departments and Chief Conservators of Forests on this
problems, Regional Conferences with the Secretaries of State

Forest Departments and Chief Conservators of Forests were also
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organised at Bangalore, Bhubaneswar and New Delhi. Discussions
were held with the Ministry of Finance- (Department of Banking),
Reserve Bank of India and the Agricultural Refinance Cerporation
on the question of financinge The Commission also issued
questionnaire to the States to clicit their views on the problems
of forestry-development and financings In arriving at the
conclusions, we have considered the views expressed and the
material furnished to uss We have also kept in view the expert
opinion givén by the Working Group on Forestry and the Study
Groups -set up by the Cemmission on "Forestry Eccnomics, Financing
and Budgeting" and "National Inventory, Timber and Fuel Trends and

Prospects”
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SECTION - II

FORESTRY: -BACKGROUND .~ A REVIEW

2oL India has about 75 million hectarzs of land under forests
comprising about-22,7 percent cf the total land area. The cultiva-
ted area 1s about fifty percent of the total geographical area of
Indiae Although, the forest arca is a little less than half of the
cultivated area, the contribution of forestry sector to the Gross
Dcmesgic Product is very small and is not commensurate with its
potentials The contribution of Forestry (Foresiry and Logging)
sector to the Gross Domestic Procuct (at current prices) in 1969=70
was merely 1.6 percent while Agriculture sector contributed about

46 percent during the same period,

2.2 While Agriculture and ancillary activities in 1961 provided
employment to-over 70 percent of -the rural.working force, Forestry

and Logging accounted for only 0.2 percent.

2.3 The revenue from India's forests so far has been also very
negligible. The national average gross revenue per hectare frem
India's productive forests under the present system of werking is
only Rs.21¢50.

2.4 The income from India's forest 1énd, when contrzsted with
that in othér ccountrics of the world, will appear to be dismally

low as is evident from the Table belowi-

Table =~ 1

Revenue per hectare from Forest Areas in
Snlected Countries of the World,

Country t Gross forest revenue ¢ Net revenue per
' i per hectare in lRs, ! hectarc in R
India 21.50 ' : 11,50
Austria 336,00 80,00
United Kingdcem NoAs 140,00

West Germany 565.00 130.00
Switzerland 494,00 190.00

Source: Cost Studies in European Forestry - Royal
College of Forestry, Study Nc.48 =~ 1967,

5
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22D The canual Tlan irvestnont ner hectare In Indiz's forests
during the Fourth Plan will be abcut Ms.2.40. How small this

“ihvestment 1s in comparison with the investment in cthor Asian
countries is revealed in Table belows

Tablew2

Investment per hectare in Selected Forest
Areas in Asian countries.

County i Investment per hectare % Investment per hectare

¢ in s S8. Dollars in Ds
Jaran 254 190,50
Korea 15.8 ) 118.50

Sources Forest Research Institute, Dehraduns

Relevince 266 The experience of other ccuntries shows that forestry can
cf Man-Made . : . .

Fomaste ‘give higher rcturns per hectare provided we zre ahle teo adopt

LR WS ot .

intensive management including creation of man-~made forests on a
far larger scale than has hitherto been nossible for lack of
adeguate investment. Man-made forests and intensive forestry
practiceé reguire hicher expenditure per hectare in inputs and
labour than what conservation forestry normally absorbs. On the
other hand, the net revenue per hectare that we are able to harvest
is many times the net revenue we get in conservation forestry. It
is true that at prescent with an average Plan and non-Plan expenditure
of R10 per hectare, we are getting a gross revenue of B%21.50 end
a net return of %.11.50 per hectare from our forests. As against
this, i1f we adopt progressive methods we expect a much higher net
return as in other countries, for example, in West Germany where

an expenditure of 1.435 brings a gross income of M.5065 and a net
return of R130 per hectare. It may be argued that our expenditure
return ratio is much better for a pocr country than that obtained
in the more advanced countriess If we had unlimited forest lancs

under cur contrcl, this argument would have been valid but our
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prceblem is limitation of land that can be utilised for forestry.

We have to maximisc return per hectare of forest lancdsa. Our
agriculture got out of the rut of low producticn and perpetual
shertages only when we went for scientific agriculture with
bhalanced inputs at hich cost as against traditional agriculture with
low cost inputs, Foréstry will not be contributing its due shere

to the national income unless each hectare of forest land vields

a net income many times more than what we get nows The net income
per hectare from higher investments can be sizeable adding to the
national product in the agricultural sectors. The hicher investment
will automatically prévide job opportunities fer a large number of
skilled and unskilled personnel in the forest areas anc generate
further employment in the secondary and tertiary sectors of input
production and services. The expenciture generates growth in other

sectors alsos

2a7 The need for increasing the forest production and improving
our forest stands is well known to our foresterss From the time
the Second Five Year Plan was formulated, active steps were taken
to include a procramme of man-made forests in the Plan and non-Plan
sectorse Fven then, as the Table belcw shows, the relative
proportion of investment in plantation in the successive Plans was

far short of what the magnitude of the task appeared to require.
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Table = 3

Investment in Man-Made Fcrests

3 Total Total Invest= Total Invegte
Plan Periodi invest- § invest- & ment in % area ment on

ment on } ment in i man-made 3§ under planta-

s forestry i man-madet plantation § man-made 3 tions per
sector plantat- as forestS § hectare
(Pss in ions percentage

3 crores) s (Pse in of total : (ha) (Bse )

: crores ). ¢ investment :

First Plan Be5 1.4 ‘ 16 50,023 260
(1951-56)
Second Plan 21.2 668 32 217,397 313
(1956-61)
Third Plan 45,9 15.0 32 324,860 462
(1961-66) _
Annual Plans  40.8 18.4 45 319,301 576
(1966-69) -
Fourth Plan 94.0 3C.8 41 621,240 624
(1969~74) (outlay) (outlay) (target)

Sources Central Forestry Commission, Ministry of

Agriculture,

The table shows that by the end of Fourth Five Year Plan
only about 2 percent of the total forest area in India will be
brought under man-made forests. It is thus evident that the invest-
ment in man-made forests so far has been very lows We have to
understand the constraints which have led to the low investments
“in man-made forests so far touching only a fringe of the total
forest arca capable of conversion, if we are to find an acceptable
solution to the problem of increasing the contribution of the
forestry sector to the national ihcome.

Past System 2.8 The past system of management was largely conservation

of Manage~

ment oriented owing to limited market demand and inadequate funds for

raising plantations. The demand for forest materials was mainly in

the form of sleepers, sawn timber and roundwood, Even then the
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demand was highly selective both in respect of species and sizes
and till a few years ago, many hardwoods growing in our forests
had no timber valuece Clearfelling and planting with a single or
a pre-determined mixture of a few species entailed the marketing
of a large quantity of several species which had no valuc except
as fuelwoods As fuelwood had very little velue except in our
urban sector, any large felling could not have paid for even
felling charges. Against this background, even in good areas of
growth within reasonable reach, the foresters foilowed the practice
of selectiw; folling and improvement rather than clearfelling and
plantations Areas with poor communication and too far away from
markets were left without exploitation because the cost of
harvesting and bringing the timber to the market would have been
prohibitive, Hence9 the manemade forests were largely located in
areas where the stands were poor and no problem of marketing the
existing timber arose. The change in thinking camc with the
mounting demand in the country for newsprint, paper and for

packaging material,

2.9 The paper industry in the country mainly depended on bamboo
as raw material for paper pulps The newsprint industry was based
on hardwood for mechanical pulp and bamboo for chemical puip.

With the growing demand for newsprint aﬁd papers it wag found that
unless we changed over to pulpwood for the bulk of our requircments
because of the limitation of bamboo for pulp, the paper industry
would face a serious raw material shortage in the future, Faced
with this realisation two approaches were accepted. Firstly,
pulpweod plantation on a short rotation basis was accepted as a
Plan scheme and initially financed from the Central sectors The
programme malnly based on hybrid Eucalvptus was readily accopted
by the foresters and targets were substantially fulfilled.
Secondly, mixed hardwoods were to be used in increasing proportion
in the pulp for paper making, Several existing paper facteries
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have already adopted this change with success, These developments
have for the first time given a value to the pulpwood in our forests
which so far could not find a market cven as fuelwood, This has also
‘introduced into the forést economy short rotation pulpwocd plantations
~ which can give feturns on investment on a short term basis instead

of a long term investment necessary for raising plantations of hard-
wood on long rotationss This has brought the sector within commercial

financing possibility for the first time,

2,10  Another interesting development in.the recent past has been

the increasing demand for packaging materials. A growing cconomy has
raised the demand for packaging material very substantially., Various
classes of timber which formerly had no maerket are now being absorbed
for manufacturing cases used for packing machinery, and various
commodities like fruits and fruit products. There is no doubt that

the ultimate solution to this should he a pulp backed industry
manufacturing specialised packaging material for individual commoditics

50 as to avoid wastage of timber material.

2.11 Yet another develcpment is the growing demand for fuel in the
urban markets which may give a value to fuelwood in clearfelling
areas at a reasonable distance from the urban centres. Increasing
price of fuelwood is making this a possible economic proposition

in some arease.

2.12 The changes in demand for forest material mentioned above will
agive a better value for clearfelling of areas and can sustain a
programme of . pulpwood plantations. However, unless the paper or
newsprint factory is sufficiently close to the source of pulpwood

or the saw mills and processing units are reascnably close to the
raw material sources, the cost of transport of the material to
established factories will be too prohibitive to enable the

foresters to benefit from this market, This leads us to the next

big constraint in the way of development of man-made forcstse
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2,13 A serious drawback in the development of forestry sector in
India has so far been the laék of integration between forestry and
forest industries sectorss This lack of linkage has often resulted
in éiffused programmes and plans in these sectors. The requirements
of ' specific industries should be a major reason for initiating

forestry activities which means a close link between the twoe

2,14 In most of the countries the development of wood based
industries has been based on plantation forestrye The forest and
forest industry sectors possess a number of economic and technical
characteristics which enable them to act as an important base for
gconemic growth. By properly integrating forestry with industries,
significant employment opportunities in rural areas can also be
nrovided, Forest industries can provide excellent means of
alleviating the problems of under-employment psrticulerly in backward

regions.

2.15 It must be emphasised that production forestry is a business
and it must, therefore, be closely linked with marketing and utilica=-
tion, A forest production programme in isolation will not succeed,
Therefore, future production programme must be related to utilisation
and the present gap between forestry production and its utilisation
must be bridgeds If it means a change in the structure and organisa=
tion of the forestry services, it must be attended to. If a
programme of large scale clearfelling of forests is undertaken the
timber resulting from clearfelling must be rationally utiliseds The
rafional development and utilisation of forest resources which take
into consideration the links between forest industries and forest

production, will also reduce transport cost.

2,16 In India, this lack of integration is mainly due to the
dichotomy where the production of forest raw material is in the
public hands (Forest Service) and the manufacturing (forest

industries) is in the private hands, In a situation like this,
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Industrial decisions are often taken without the forester, who are
concerned with the supply and growing of the raw material. This
peculiar situation has perpetuated the present lack of integrétion
between the two sectorse .

2,17 From the economic standpoint also, there is a strong
justification for bringing about a close link betwecen the resource
development and utilisations The profitability of any plantation
project when it is considered in isolation 'is quite different from
when it is linked with utilisation. This is so because in the latter
case the profitability 1is an integrated one.

Inadequ- 2.18 Even for forest production programmes, the money allocated so

ate far has been very meagre. This low input has been reflected in the

Financeg
for management ‘practices and the lack of intensified management has
gziilOP' resulted in low productioh from India's forestss Lack of funds has

also pfevented programmes of increasing production by clearfelling
forests and their replacement by plantation thus attaining higher

production per unit arca.

2,19 The allocations made in the Five Year Plans for the develop-
ment and expansion of forestry production programmes in India
clearly indicate the inadequacy of funds allotteds A comparative
statement of the outlays and expenditure in successive Five Year
Plans (1951=74) in Agriculture and Forestry Sectors is given in
Tablewd,
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Table - 4

Public Sector Qutlay in the Fourth Five Year Plan and
Expenditure in the First, Sccond, Third & Annucl Planse

(Rupees in Crores)

Total expen=

Actual Expenditure

% to total outlav

H T
Plan Period 1§ Total § diture on Fores-i Agricultura1§ Fores~ ¢ Agricul-
: outlay ; agricultural § try § programmes § try i tural
g programnes § (excluding : § programmes
‘ § (including § forestry) 3 i (excluding
g § forestry ), : : 3 forestry).
First Plan 1,960 206 8.5 197.5 0.4 10,1
(195156)
Second Plan 4,600 276 21.2 254.8 - 0.5 5.5
(1956~61)
Third Plan 8,573 725 45.9 679.1 0.5 7.9
(196\—66)
Annual Plans 6,754 1003 40.8 9062,2 0.6 14,2
(1966m69)
Fourth Plan 15,912 2429 94,0 0.6

(1966=74)
Qutlay

2335,0

1447

Source: Indian Agriculture in Brief (11th Bdition)

Expenditure figures on Forestrv have been taken
from the Central Forestry Commission.

Inspite of increasing allocation of funds for forestry development

in the successive Plans, the picture remains relatively static in

that a meagre and almost fixed allocation of Q.4 to 0.6 percent of

total Plan allocation was made in each Plan for the forestry sector.

When the allocation in forestry sector is taken and contrasted with

that of agriculture, it will be seen that of the total outlay on

Agriculture in the Fourth Plan only 3.4 percent has been allocated

to forestxy.

This inadequate allocation has adversely affected

forestry development in all the States.

2.20 - Added to the inadecquate investments, uncertainties of budget

allocation have also to a considerable extent impeded the growth

of Forestry sector.

According to the present budgetary system,
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the ferest department has to seek funds for carrying out its
developmental activities from thc general grants of the Governmant.
As a result, the Forest Departmeint has to compete for furds witn
other Departments of the Governments. Invariably it happens that in
the overall strateaies for development in the States, the schemes
of the Forest Department do not find adequate priorities as
compared to the schemes of other departmentss Therefore, the
activities of the Forest Departments have been restricted by the
overall budgetary constrainte A glaring example is the Fast
Growing Species Scheme which originally started as a Centrally
sponsored scheme tc bridge the gap between demand and supply of
industfial woods After the scheme was transferred to the State
sector it has suffered ccnsiderably owing to the inadequate
financiél provision in the State sectors. This illustrates as to
how a well conceived programme can suffer due to lack of funds

and aiso due to present method of allocating funds,

2.21 A scrutiny of the expenditure as compared to the revenue
earned in the Forest Department activities in each State cléarlY
demonstrates that the expenditure has no relation to the revenue
earneds (Appendix-l)s While it is normal to expect that an
enternmice earning a substantial revenue should at least plough
back a certain perccntage for its own development, this is nct so

in the forestry sector under the existing budgetary systom.

2.22  Moreover some schemes which are not developmental in nature
ar¢ a2lso included in the Plan schemes, thus further reducing the

furds available for development in the forestry sectcr.

2,23 Even if a provision is made fer development schemes, its
implementation is hindered due to uncertainty of the resources
position and allocation being subject to cutss These uncertainties
of budget allotment zlso have prevented considerably the -

development of the forestry sectors



Existing
institutw
jonal
arrange-
ment

15

2,24 The existing institutional arrancements also have stood in
the way of the forestry sector pléying its rightful role in the
national economys The rigid adherence to prevailing rules and
procedures which is imperative under existing forest administration
does not permit the service to manage foresté as a commercial
enterprise and fulfil its proper role in the economic life ot the
countryes This is largely true in the case of production forestry
programmese. Executive and pclicy decisions are often divorced

frcm each other and the present peculiar institutional system in
which executives are not always decision makers has resulted in

the forestry sector not being able to develop its full potential.
Numerous examples can be cited to show how this institutional system
has prevented the effective working 0f the Forest Departmenis. A
cemmercial production prcoramme needs decision on the spot and unless
and Qntil a suitable institutional system 1s evolved, where the
exccutive and policy decision making are compined in one, forostry
sector may not be abkle tc develop its potential in the future,

2425 The programme of forestry production must eliminate the
existing constraints and the key to the future of production forestry
in India lies in removing these, This points towards a complete

reorientation of outlook towards forestry practices in the future,.
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SECTION « III
FORESTRY MANAGEMENT O3JECTIVES IN FUTURE

31 A thange-over from consexvaticn forestry to a programme

of manemade forestry has many implicationse A new-outlook has to

be brought in completely replabing the present ones This may
involve many- important policy decisions regaxding financing,
organisation, control and rescarchs We propose to deal with all
these aspects in this Roport and in order to under-stand the
recomrendations, we consider that sbme statement of,the kroad changes

and the implications will be helpful,

3.2 In order to support the hypothesis that a substential
area 1s available for conversion on a large scale to mect the
present and future.demands in India, statistics regarding the
productive hardwood forests in India have bzen collected and
arc presented in Table=ba The statistics oh productive forcsts

for each State are given in Aprendix II.

Productive Hardwood Forests in India (1971 )%

Catcgory of “Total area in Percentage to
Forests @ 1000 hectares total**

Minor Forests 12,491 41,3

Mixed Quality Forests 9,800 24

Valuable forests 65371 21.0
Inaccessible forests 1,606 53

Total 30,268 10040

# Data incomplete as some States did nct reports The
Statistics also include marginal conifcrous forests
of the Eastern Statess

@ For the explanation of categories sce the Foot Note
to the Statement in Appendixz II.

** Percentage to total of reporting Statess

16



Economics
cf
Conversion

17

3.3 The statistics cn coniferous forcsts mostly spruce and fir
also indicate under-exploitaticn as will be evident from Table—bs

Tableeb

Productive Forests in India (Conifcrs)

State i Avea underi Volume of ; Prescribed% Qut furn*
; conifercugt growing 1 yield % 3 in *GJ0
1 forests in{ stock of § 000 m> ¢ m3
s 1000 has conifers ¢ § (1969=70)
: in 2000 m33 :

Himachal 425 70,000 700 576

Pradesh(1)

Jammt & 755 91,000 913 377

Kashmir (2)

Uttar : 521 40,000 558 302

Pradesh (3)

Totals—~ ’ 1701 201.000 2171 1150

Sources (1) Himachal Forest Souvenir - Central Board of
Forestry Mceting, Octs 1965,

(2) Jammu & Kashmir Forest Record Nosl (Seccrnd Edition)
1969,
»

(3) Uttar Prodesh Forest Statistics, 1969, Statistics on

ontturn have been compiled frem Forest Statistics

Bulletin Mo,13, Central Forestry Commission.
344 Table~5 will show that, in the States which have reported,
the valuable forest stands comprise about 21 porcent of the
productive forest area (excluding protection forests)s These
forosts have a good growth of hardwecod and ceniferous species
1ike teak, sal or pine which have a high value in the markete
Thouch the stand may be called a teak area or a sal arca in the
case of hardwood forests, the percentage cof teak or sal in the
forest may be as lcw as 20, These are about the best stands of
valuable fcrests we gencrally have. Clearfelling of thoese
valuable stands of ‘teak in Maharashfra will give a present net
vorth of Rw57 to Fwll3 per hectare on a rotation of 80 years.
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As against this, if we have an area ¢of purc stand of tcak under
identical conditiong, the present net worth on maturity will be
about %1580 which is many times mores Conversion of mixed forests
into plantation forests has started paying dividends in West Bongal
vhere, in Cooch Behar, the natural forests yiclding a rcevenue of
fise 1472 poer hectare werc planted with teak which have already
yiclded a revenuc of Pse26,000 per hectare over a 40 year period from
thinning only and the total revenuc may go up.to more than is.1 lakh
at the end of thc rotation period, This shows that e¢ven in the
arcas where we have valuable stands, it will pay us to clearfell
such arcas and replant with suitable valuable specics on a planncd basis,
3.5 The economics of man-made forestry becomes much more signifi-
cant when we consider the arca of mixed quality forests of potential
value but of low cconomic content todaye Table 5 shows that, for the
States that have reported, such stands occupy 32.4 percent of the
productive forest arca (excluding protection forests), In these
arcas the stands arc mixed and the valuable timber is very limited.
At the same time, if the area is clearfclled and planted with
valuable species, the soil and terrain is such that very good growth
can be obtaineds The present revenue from such mixed forests is
mostly from scleéction or coppice fellings resulting in partial
exploitation and utilisation. Replacement of these forcsts by

planting with cconomic specics will increase their value manifold,

3.6 Table 5 shows that in the States that have reported,

there are over cne million hectares of overeaged inaccessible
forests in remote arcas which are deteriorating and await immediate
exploitations The States of Himachal Pradesh and Uttar Pradesh,
which are also cxpected to have large areas of such forests have
not yect reported. The stands in thesc forest arcas are good and
valuable, They need to be brought under scientific management
forth withe It will be possible by good management to repopulate
tho areas and trahsform the forests into valuable stands of both

conifers and hardwcod suitable for the markct,
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3.7 Clearfelling~of'an-areawia-anv~dae,of~theseathree-classes of
forests mentioned above-will give.large amount of raw matertals for
forest basea industriess If-we seek to exploit only'the timber and
roundwood that is only marketable, scme portion ot the, raw material.
will be feft unutlliseds Development of a market for-utilisation.
of this material as pulp or fuelwood will bring fuller value to the
forest standss Compared to erIWocd, industrial raw material llke
pilpwood can _stand longer transportation and this market has to be
developed for the eccnomié“working of remote standss The paper
mills and other wood based incdustries, if brought .closer-to-the
forest -stands,_aill gtve.better.oconomic returns,

3,8 Cost of raw material at the factory site has to be normdlly
low to enable the factory to compete inthe market, This requires

lossening of the average-trensport distances from the raw materiai

source~to—factory site. “In the Pre;Investmgnt Survey carriéd_bﬁt.in
Bastar in. Madhya-Pradesh,_ it has been found that 4496 sg.Km. of

unexploited mixed forests can givn cnough pulpwocod for a newsprint
and a paper factory 1nc1ud1nc/b1ywood and sawmill complex to be
located at the centre of ths area, I% hos also been estimated that
the unexploited arca in Bastar alone can suppert six such'cohpiexe8¢
But the raw materidl is remaining unutilised due tc inaccessibility.
We need paper and newsprint in the countrys Wec have the raw materials,
If we can have the suitsble link up of the industries with the -
sites of the raw material availability, the 9iréuit is compieteo
Without the industry at the correct location, much of the material
resources will be destroyed as waste in the explcitafion ¢f the
timher and roundwood resources of the forest_stéhds.

3.9 ‘The most important desirable characteristics cf. forests for
cconomic wood production in the future will bes

(1) suitability of the wood produced for the end purposes
proposed;

(11) Large volumes per unit arcasg
(1i11) Homcgeneity of materialsy and
(iv)  Accessibility in relaticn to markots,
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The large arcas of India‘s forests which are belny recommended for
clearfelling.are lacking in these characteristicss Thcy contain a
muititude of different species with different wood propertiese
Though ‘research in utilisation may be exbected to externd the 1list
of ‘utilisable-speties to 'some extent there will remain a leng
residue of specgies with defects such as excessive haxdness, -heaviness,
twisted grains, brittleness, presence of oils or abrasive
materialé, poor seasoning abllity and-impregnation qualities, which
will render them economically uselesse The deficiencies of natural
mixed" hardwood forestsd and other degraded forcsts in India will
become more apparent as iiving standards, improve ancd there is

more demand for timber,

3,10 By correct-choice tf-site and species, it may be possible
to create forests on sites which are both capable of procucing
satisfactory rate of growth and readily zccessible to markets,
Conversion of these mixed forests into plantation  forests has
started 'paying dividends in West Bengal and Maharashtra as we have
noted Ip paragraph 2.4

3.11 Apart from the monetary benefits, these plantation forests
have also the advantagesof sultability and homogeneity of end
product, high growth rates and short rotations. By correct choice
of species much more rapid growth rates can be achieved than in
‘natural forests, This applies -very much under Indian troplcs with
continucus long -growing seasons Repid growth rates will ensure
early establ&shment with rapid procduction of large volume per unit
areas, The production of large volume per unit area means that for
a given yield, plantation forests need.considerably smaller areas
'than natural forests. Rapld growth rates will also enable harvesw
ting to be carried out after a shorter rotation. The.expenditure
on plantation forestry can be recovered in a shorter periods Costs
of "harvesting, managementgprotection and transport per unit of wood
extracted zre correspondingly raducede Rates of return on capital
invested from fast grown, short rotation crcps may, in some conditicns,
be extremely attrzctive,
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312 ATEHoUE DRastetion forestry hae many decded advintagess it
has prébiems-as well wize Seleckicn pfepecios with' veference’ :¢ site

aualtey of sodd, BAFMiadities i tn seod procurenitnty Tisks oF

dheedges -and -inseot! éttaa?r improvément of techrilquesy iong-tetm
effett on soil and preducﬁivi by etow - All ‘such diffituliiﬁs wiil
haV% teebe s6fved ‘hrougb continvoua research effortsa Tbxﬁ%t

‘~research baée is oy entlv very &nadequate leading tc‘accumulatlcn

of large’ nunber of. b341c and applied problens of conservatlon and
development of. exiqting'rbsourcc3¢ In order*to make~forestry
research-more effective and particularlv to make-the plantatzon
forestry succeeﬁ, the existing research base both at. the. Centre- as
well ag in the States needs to be completelyhrgqrgqnlsed -and veryl
much avsmenteds

313 A changewaver: from selection” felling or no felling 10,
clearfalling brings. 1n its wake 1ncreased'1abour apportunit*es foz
-cutting,-sizing and transport of timbere A chanqe~OVer From

conservntiﬂn furustry to mat-made fcrestry brings in i+&fN?kC a
demand for new labour for oijanizing the nurseries and plantlng

of seedlings‘ In a manemade for°s+ tke underwgrowth has to bc
controlled i1l the natural uanopy of the planted snpc:es uﬁ?cs
control; ' This can be ‘done by weeding or intercultivation and
weedinge Both require now labcux. “ﬁe‘managemen of the man«méﬂe
forests has to be more scientific than in conservation forestryu
This will require a higher level of expext staffy.. ‘Forestry has. 0
far given very limited labour opportunity to the rural popaldtion
1iving near the forests. Manemada forests will be able to give
labour-+o a largs mumber of the rural populati¢h'and also to's?illéﬁ
labouxx Incidentally; in ‘the Darjeeling hills, where the transfore
maticn is being attempted, it has been found, that it is dszlcult

'to get adequate supply of normal type of axe~men for felling and

cross—cutting timbers Mechanical saws have to be used to ﬂpt this

'W@rk dona, This gives an opportun1+y for eﬁuca%ed youngmen to take
up a new vocation of offering custom szrvice in mechanical sawing
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and cutting With the programme -of man-made -fcrests, it should be
possible to have a better built in progreamme cf soil conservetion
alongwith the new plantations,

3¢14 Today with the growing pressures in the urban areas and the
-disappearance of anything green from the urban landscape, holidaying
in the forests and hills can be a new boun to the urban man.
Foresters will have to think seriously of providing recreational .
facilities in the forests for holiday and rest. Creation of
woodlands in selected spots with boarding facilitizs can bulld up
this amenity to the public and bring the ferester grateful thanks.
Man-made forests can deal with this problem nuch quicker than

conservation forestry,

3.15 A change-over from conservatiol oriented forestry to
intensive man~made forestry will, therefore, give us the following
advantagesi~—

(a) Immediate increase in timber and pulpwood availability
' for meeting the present demand

(b) creating incentive for increasing installed capacity of
industries consuming forest produce thereby creating
additional employment in secondary and tertiary sectors.

(¢) Planning future prodiuction of pulpwood agcording to market
preferences, both internal and international, and reduc-
tion of wasteful growths

(d) Built-in soil conservation programme.

(e) Large scale additional labour employment qpportunities in
both skilled and unskilled catecorles in the primary sector,

(f) Increased and planned recreational facilities.
3,16 The Commission, therefore, strongly recommends that there
should be a change~over from the present conservation oriented
forestry to a more dynamic programme of procuction forestry.
Considering the advantages of an aggressive man-made forestry
programme, we feel that the future production programme should
cohcentrate on clearfelling of valuable mixed forests, mixed quality
forests and inaccessible hardwood forests and planting with suitable
fast grown species yielding higher return per unit arca. The
resulting procduce from the clearfelled areas should be utilised in
wood based industrics by loecating additional units wherever

recguired,
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SEGTION -~ IV
REOUIREMENT, SUPPLY AND INVESTMENT

4.1, A change~o¥er from conservation ortented forestry-to
irtténsivé and man-mada foréstry- gives ‘Us several advantages which
e “have noted in the previous eection. whilst the necesszty for
thc cﬁange—over does not appear to- requ1re any special pleading,
the phasing of the changeover needs some’ scrutiny. We have already
poznted out that the maih reason for the consexvation oriented
‘crestry ir the past was-the lack of demand for secondary speciedy

o haves - rrerefore, to consider carefully the. requirement and the

svpply poaltion and identify the gap in the supply for initiating

the-change-over,
,4¢2” A preliminary—sectorak~enalysis of the: forest and forest

1ndustri¢s sectérs has been completed recently for the Planning

Commission by a Ford Poundation Consultanty Professor GeRsGregoryy

1n wnlch estimates of Indila's requirements in 1980 and 1990 for eacl

'category of industries and Investments-netessary, in forestry and

forest industries sectore have been made, This analysi;,lndicateQA
foreign. exchange requiremenf of Rel1l49 c:oreé fo:-céhtinued import-o
pulp aqﬂ ‘paper between 1971 and 1980, To achieve*the level of
prodqction indicated in this analysis, it has been conciuded that

. the 1nvestments in forestry and forest inGUstries sector would be

mbai and mb340 crores respectiVely by 1980,

'4.3 The Coun?ssion while agreeing with the metbodology adopted
by,Professor Gregory has found it necessary to revise the estimates
cf requizements and supply projections for 1980 and 1990,
Assumptions and the details of the revised. calculations are giver
in Appendix IXI.

444 The estimate of investment upto l980 as calculated by
Professor éregory appears to have been scaled down to match the
capacity in the Forest Departments keeping in view the past

23
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performancer But the capacity of the Forest Departments is much
mcrze The estimite’ of low invcahneni in his sectexal pnalynls was
also due to various assumptxons made vizae constramntg‘lw the pap':
1noustry for development in the next few years. and 1ow present . consump-
tion on which the estimates ¢f future reqlirements wore based, This
study also: assﬂmed continued.imports of pulp and papex {n. the
decade '70s which 2lthoush ra tional, may not be acceptable to
Indian plahners, This conscious planning for import also resulted
in low investment recuirement in this studys The Study .also indi~
cated that by the decade '80s self~sufficiency target could be
attained but no conscious effort for export was assumeds .

Future 4.5  The revised requirements of raw material by 1980 and
gzgzzre" 1990 based on estimated consumption are indicated~in Table=7,
" Table~7_
Total Industrisl Raw Materlal Requirements by 1980 & 1990
By 1980 ' By 1990 .
Conik} Broad Totall In Coni~3$ Broad Tﬁtal fIn
fers § leavs in '0C0 fers  leaved { roc0
(in ed 1 '000 % tonn- g in (in [ ('OOO 2 Tonnes
1000 (in im3) §es 1000 § '000 m3) i
) '8002 me) - ;
Pulpwood 1555 3478 5033 -~ 4461 8271 12,732 -~
Sawniood 1819 10830 12649 = 2405 14605 17,010 -
& Sleeners
Panel 188 705 943 - 281 1126 1,407 -
Products
Roundwnod 1385 5542 6927 @~ 1912 7647 9,559 -
Total Induse=
trial Wood
(excluding
‘Bamboo) | 4947 20605 25552 - 9059 31649 40,708 -
Bamboo for ‘
Paper Pulp - - - 2199 - - - 1954
Bamboo. for ' : 3 ,
other uses - - - 2173 § = - - 2960
Total Eaplco = - - 4372 - - - 4914

From this Table it will be clear that India's 4industrial
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forestry procduction programme must be geared to increase production
from the present level of 8,92 million m3 to 25,55 million me by
1980 and 41 million m> by 1990,

4.6 Of the present procduction of 8,92 millien m3, the hardwood
production is about 7.63 million m3 and conifers 1.29 million m3.
This recorded production was less,thén consumption'which was esti-
mated to be about 15 million m° in 1970, The difference is
accounted for by imports of finished products and also non=recorded
production. In respect of fuelwood, the picture 1s more alarming.
Of the total consumpticn of 103 million m of fuel only 13 million
m3 is said to come from the forests. It is assumed that the bulk
of the fuelwood comes from treeslands but in actual fact this may
also include substantial pilferage from the forests. The
fantastic demands for fuelwood in the future point towards the

need for a planned provision for fuelwood in our future forest

production programmes,

4,7 The requirecments for 1980 and 1990 indicate that in the next
twenty years a substaniial quantity of raw material, both conifers
and hardwoods, is to be produced from Incia's forests. India

will have to produce about 4,95 million m3 of conifers by 1980
which will mean an increase of 3,66 million m3 of additional timber
of conifers and about 12,97 million m3 of additicnal timber of
hardwood from the present level of productions By 1990 production
will have to further increase by an additional 4,11 million m3

of conifers and 11,05 million m3 of hardwoods.

4,8 Due to successful conservation oricnted forestry practices
in the past, the country has large stands of unproductive, un-
developed, old crowth timber as well as vast areas of mixed
forests from which so far limited yields was harvesteds In view
of this, it is reckoned.that the future supply of industrial
woods will come from the coniferous forests of the Northern
Himalayas by infrastructure development and by clearfelling of
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presently inaccessible hardwood forests, mixed forests of low
economic content and valuable forest-stands capable of significantly
increased production from unit arcas. Clearfelling will only be
silviculturally permissible if adequate measures are taken to plant
up the clearfelled areas, Hence all the areas will be planted up
with selected species which will meet the future requlrement.s It
may he emphasised here that we have the capacity to plant larger
areas by clearfelling and planting and in the process c¢an support

a large number of industries. The main bottleneck is finances

If the firancial problem is selved, the foresters in the country
can adequately handle the rest of the requirements in research,
organisation and.administration necessary for clearfelling and

pianting lzrge areas to meet the gap between demend and supplye.

4¢9 " In order to mect the gap between supply and requircments by
1980 and 1990 as worked out for éawnwood, pulpwood, panel product
and roundwood, substantial investments will be required. These
investments will be of two kinds, viz. investments for clearfelling
and plantation of the existing categories of forests identified
earlier and also investments in wood based industries to utilise
the large amcunt of mateiial that will be availahle as a result

of ciearfelling and plantations The details of investments in
clearfelling and plantaticn and in industries upto 1980 and 1990
are given in Appendix IV and V, All the investments specified are
derived cdirectly frcm the estimates of requirements made for the
period '80s and '90s. The investments in clearfelling will be for
infréstructure development including purchase of machinerv in
specific cases, and in plantaticns for all aspects 1including
establichment, staff, machinery etcs, The per hectare clearfelling
and plantation costs have been worked out on the assumption-that

mongy could be borrowed and include payment of interest etc,
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4,10 In the forest industries, investhont costs have been
calculated on the basis of capital required per tonne or per m3

of additional.proﬂuction. Bor paper incdustries,investment costs
are inclusive of pulp productions As poper making involves a
series cf processes and further, as some of the processes can be
isolated and set up indepencdently, it is useful to give invesiment
estimates after specifying what is included in such an estimnte.

As far as possible, the estimates given in the Appendices indicate
the average cost, based on the present werld expericnce, of the
tYpe of sophisticated paper and puln making plante to cover the
various possible demends for quality peper in the futureo It needs
to bte emphasised that these estimates are sclely for the purpose
of evaluating investment needs in the near future and these are nct
to be taken as- firm ficures for setting up a paper mill a2t a given
site for which a detailed feasibility study would be neededs The
estimates, nevertheless, provide cuicance for future planning.
4,11  Appendices IV and V indicate that by 1980 an additional
investment of 1242 crores will be required for clsarfelling and
nlantatiotiss This will mean clearfelling and planting of about one
lakh hectares arnually in the forests from the timz the progremme
is taken ups For increased production from coniferous feresis
intensificaticn of management will be necessary. The necessary
industrial investment to absorb the fruits of the forestry secter's
activities will be R%815 crores of which the investment for newsprint,
printing and writing paper, incustrial papcr, absorbing and other
papers excluding dissclving pulp will be RB611 crores. During
1981-1990 the investment will rise to 8%306 crores in clearfelling
and plantaticns and muiIBZ crores in the forest industries

sector of which the paper industries will account for Rw979

crores. This works out to an additional investment of about

Rse 34 crores annually during the '70s (assuming the investment

will commence from 1974) in clearfelling and plantations and

about R 116 crores annually in the forest industries sectors
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In the Fouwrth Plan, the amount provided for clearfeliing and
pretations 15 only R croxss’ dwfially which showe how Inedemuata

the investment has been a2s compared to the neéd;”

Export 4412 Export market in tropical hardwoods was not ‘well developed
_ ggi;i;;s before the-last wcrld_war. Even then, there was a positive

~export drivé and-Indian hardwood travelled tc the world markets. in
other contincntse. Subsequently this effort was withdrawn because
of the undérstanding +that we werc short of raw material for our owr
requirementse The demand was.calculated without matching actions
or increasing productions The ban on export of timber is being
gradually relaxed but we are faced with the phenomenon that we
ate not able tc secure the export market for the small amcunt of
timber we are prepared to exporte This contrasts glaringly with
the fact that in recent years both Europe ahd North America. lhave
kecome large imourters of tropical biroad leaved timber
varicticse The main suppliers are Africa, Malaysia-and Phillippines.
A recent gtudy made by the Indiens Team to the conference on
forestrf products organised by the GATT has revealed that there is
a agreat demand for tropical-sawn timber and logs in Furopessn
countries particularly in the United Kingdah, West Germanyg
Belgium, Italy, Netherlands, etce. and that if an attempt '1s made,
India can make 2 sizoable dent in the marketse Some ¢of our
Indian timber can very -convenlently be shipped to those European
countries. Scme of the Asian countries like Japan and Scuth
Korea can also provide suitakle markets for our tihber both in
the log and sawn formse. It is a pity that when tropical hardwood
Eas come in the world trade as an established commodity, India
is not in the exporters® market, The world trade is not only
in cemnodity but also between partners and if India as a partner
continues to be forgottdh iﬁ'the markct, it will be increcasingly
difficult to stage a come backs The name of Andaman Timber still

lingers with the European importers of Indian timker and if a
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vigorous export promotion drive is undertaken, there is no reason
why India cannot expert substantial quantities of timber.in the
futures XIndia has firgt of all to introduce her timbers in the.
European and North American markets to enable the customers to
judge these new species against their present preferencess With
aggressive sales promotiony Indian timber can get intec world
marketse  The werld trade in wood and wood based panels increased
from 4,000 million dollars in 1967 to 52C0 million dollars in 1969,
'In this trade, the contribution of Latin America was 66 miliion
dollars in 1967 against 673 million dollars by the Far Easte Latin
America's trade increased to 172 million dollars in 1969 whereas the
volume of export from the Fer East increased to 940 million
dollars, Malaysia and the Phillipines contributed significantly
to this trade and during the period Malaysia increased her export
of:wood~and wocod products from 195 million dollars to 266 millicn
dollars, a rise of 36 percents The Phillippines increased her
exports during the same period‘from 187 million decllars to 267

million dollars, an increase of 43 percent.

4.13 The Furcopean and North American forest procducts |
industries Yupply paper and paper products to-a large part of
‘the world, We are also buyers in this markets When we will"
:Héve #a much pulpwood begging for a market an cbvious move

wbuld be to increase our paper producticn and mebg‘dﬂr cwn
demand and then enter the world market wihich theSé developed
countries have so far been monopolisings The producticn
capacity in these countries are nearing the capability 'apex'
and already attention is turned to the tropics for new sources
of raw material, pulp and paper products. It thus appears to be
reasonable to expect that the tropical countries, which have not
made much contributicn to the world trade in pulp and paper
' products, will have great possibilities. These possibilities

are further brightened due to technological advances in
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overcoming the inherent shortcoming of hardwood fibre in its

' short length by radiation process, ‘The {ncreased export by Japan
is an eye=opener. In 1967 the country exported 64 million dollars
wor{h of pulp and paper products but in the next two years the

oxporlts rose to 10! milliion dellars, a rise by 58 percent,

4a14 It ig true we have not examined the export potentinl in
any cepth so far, At the same time, it appears reascnable to
forecast that in the '90s of <his century we should he in a
nesition to center the export markets aggressively for timber and
for paper and paper productses It is in the '90s that pfoductioﬁ
from rlanned man~made forests will start ccttling read? for
harvesting and the present hancicaps due to asorted mixture of
specias and diffused procuction would start receding; It is in
view of these possibilities that @ more aggressive programme of
clearfelling has been suggested in the decade '80s as by that
time the organisation will have been built up to take such

an aggressive expert precgramnes By then, we must set our house
in order and have the renmuired plentations to support the
production programmes, If this exercise Le done systematically
from now onwards, it is nct unlikely that the forecasts we have
macdo about acdditicrezl plantations and industries in the

latter half of ihe *70s and in the '60s would require drastic

upward revision,

4,15  In the foregcing paragraphs, we have indicated that the
investment of Rse242 crores between now and 1980 will be required
to clearfell and plant up the areas to meet the minimum require-
mentse This will mean clearfelling and planting of about 1 lakh
hectares annually ffom the time the progromme becomes on going

besides intensification of management necessary for increased
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production in the cenifercus forcsts.  This investment will go up
to 15,306 creores in the next decade in view of the exrort possibi-‘
~lities that we have underlineds The supperting industrial
development will require R4815 crdres during the current decade
and Rs1187 crores in the next decades We strongly feel thet this
money must be found and this minimum preogramme be carried through
in order to make the forestry sector contribute its due share to
vur-netional incemee. |



SECTION - V

FINANCING PRODUCTION FORESTRY PROGRAMME

5el The programme of man-made forests requires an initial
investment for clecarfelling and marketing the procduce in the most
remumerative manner and immediate planting up the area with
sélectéd specles, The‘problem‘of suppression of weed growth has
to be tackled in the inter=space for the first two or three
yeérs till the canopy closes upe For the seedlings to be available
according to the programme, centralised nurseries under expert
supervision will have to be orcanised ahead of the planting
programme so as to fit in wifh j$toe If close planting has been
adopted to reduce undergrowth, thinning cperations will have to
be undertaken at intervals for removal of congestion and
improvement of forest hygienes All this requires correct timing
and availability of funds according to the requirements aof the

programme over a period of scveral yearse

52 The larce scale felling of the mixed forests will be a
wasteful exercise unless simultaneously we plan for utilisation
of the available raw material in organised industries which are:
and will be located reasonably close to the areas of harvesting,
In pafagraph 4.% we have ¢iven some estimetes of the country's
futufe raw matorial requirements in the field of pulp,-paper and
newsprint, plywcod and panel procuctse fTo meef'tﬁe antiqipated
cap between supply and requircment in thé country'by 1980 and 1990,
additional incustries will have to be located to utilise the
aditicnal forest material that we 55511 be harvesting in a
programme of clearfelling and replantings This incustrial
investment has to be planned to fit in with the clearfelling

znd nlantation programmes
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o3 Ve hrve noted alreacy that the only serious constraint to
the programme will be the financial ones The plantation progromne
so far followed in the country has been a part'of'direct plén
investment in the States or the Central sectcre The following
Table gives the expenditure incurred in such plantaticn programme
frcm the Second Plén onwards ge -

~ Table=8

Expenditure on Plantation
(Rupees in Crores)

; 1
Plan Periods § State Sector g Central Sectorx ; Total
Second Plan (1956-61) 6.8 - 6e8
Third Plan (1961~46) ¥.02 3.8 15,0
~ Annual Plans (1966-69) Gob £.8 184
Fourth Plan (1969~74) 36.8 - 3848
Outlay

Source: Central Forestry Commicsion, Ministrv of
AGricnliure.

During the Fourth Plan, the investment will be roughly of the
order cf lse8 crcres per annume This investment is calculated on
an-average per hoctare basls and does not provide for the follow
up, viz. cultural operaticns ectce Experience shcws that the

rer hectare expenses are fixed on an average yardstick and there
is often difficulty in meeting the increased expenditure required
in particular areass For example, when the Central Secter Plan
for aquick growing species was sanctioned and  some States found
per hectare allocaticn low for certain areas, they compromised by
reducihg the density of stocking per hectare and thereby keeping
within the allotment.s Obviously, they did not thereby sclve the

basic problem cf maximum utilisation of the land and its capacitye
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If we follow the methods of financing so far acopted, it is
obvicus that with the host of intentions the allocation for this
sector in the Fifth Plan will not go beyond P%'l2 or iss16 crores
per year on an average. As agalnst this, the formulation in
Appendix IV shows that by 1980, we are required to invest Re242
croras in the plantation programme and its follow upe Allowing
time for the ceompleticn of all the preparatory actions, it is
unlikely that theiprogramme will get off the ground by the
beginning of 1974, This givcs-é 7-Year period to 1lnvest kx242
CTOTreSs Dﬁring the Fifth Plan, therefore, we shall have to find
about, R%173 crores for the programmes It is obvious that a
completely new spproach to the financing has to be evolved,
which is theoretically acceptable -and practically workable so zs
to enable us to solve the nroblem.

5.4 If we continue to follew the present acccunting practices

of a Govermment Department, the income from the clearfelling of any
area under the procramme will be credited to the State Consolidated
Funds and no part will be available to the Forcst Department for
expansion of harvesting and plantation prcgramme. Clearfelling of
an area without immadiate replantatien and maintenance will lead
to deterioraticn of the land and ultimate loss of good forest

area, Clearfelling and raising of plamtation and their maintenance
should be a.péckage and no part of it should be handled separately
either in financing or in management. Further, we have also
pointed cut that it is in areas of valuable forest stands, mixed
forests and Inaccessible forests vhere coppice, selection felling
cr no felling have been followed that the new programme will be
introduceds Therefore, 1f old practices of management had
continued, firstly because there was a paucity of funds for
plantation, and secondly because there was no planned industria-
1isation to support the clearfelling, the State's income from this
area wculd have becn of a very modest orders Clearfelling
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will certainly give substantially large incume per hectare of
clearfelling and per year of operation; but the State will not
be justified in clsiming the extra income without providing fully
for the rest of the progremme of plantation and industrialisation

which is an organic wholes

5.5 The programme of harvesting, raisiﬁg of plantation and
maintenance would require investment of the order ¢f ! 173 trores
during the Fifth Plan periods But such large fundihg is obviocusly
difficult from the State Plans We have emphasised already that
clearfelling and subsequent plantation and maintenance.should be

a package and no part of it should be handled separately either

in the financing or in managements As such, if cur programme

is accepted; other sources of finance have also to be carefully
locked intec, The programme would become self gconerating financially
from about the fourth year onwards in some cases and as such we are
of the view that instituticnal finance would be available and has

‘to be availed of for a substantial part of this nceds This new -

system of financing would meet the commitments in the management,
allow repayment of lcan and provide funds for further expansion of

the progremmnee

5.6 The Commission would, therefore, lay down the first
principle for acceptance by the State and the Central planning,
that provided we can thereby achieve the massiQe programme that
has been spelt out, the States should take for the State revenue
cnly an equivalent of the average revenue of the previcus three
years thoy have been receiving from the areas that weuld be
breucht under the programme of clearfelling, plantations and
industrialisation and leave the rest of the inceme from
clearfelling to support the programmes This programme, we once
more emphasise, comprises harvesting and raising of the
nlanteticns ond their maintcnance plus the supporting

industrialinction,
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5.7 The Statement in Appendix IV shows that to meet the
requirements of timber, plywcod, particle boards, newsprint,
paper, etcey by 1980 we shall have to invest in supporting
industries a capital of about R%815 éroroso Cut of this, the
investment in newsprint and various types of papers will be of
the order of Bs.611 crores of which the investment during Fifth
Plan would be about 440 crores. We may compare this with
the prdposed invostment of 8,246 crores in paper and pulp during
the Fourth Plan periods This means that during the Fifth Plan
period cnly in papervand'pulp we shall have to invest substantially
much more than what we prcpese to invest in the Fourth Plan period,
The investment in the Fourth Plan invthe public sector is to be
only Re66.66 crores (R% 60 crcres by Hindustan Paper Corporation
and Tsebe66 créres by NEPA Mills). Experience shows that the
private sector is slow in its investment in paper and pulps For

various reasonsgthe paper plants which were expected to take

“the pulmwocd from the quick growing species plantations have

vet to be started, thqujh the plantations have already reached
maturity for harvesfingo Faced with these problems, the Centre
decided to invest in the Hindustan Paper Corporation for it to
directly put up large paper and ncwsprint factoriese Two of these
factories have bcen‘approved in the Fourth Plan., The new paper
and pulp factories will have to be located near the areas of
unexploited forests, which means ardas of backwardness. It is
not reasonable 4o expect the private sector tc invest in a very
larce way in these areas, The capacity of the H}ndustan Paper
Corporatior to handle the problem will also be limited by
management and personnel problems. There is no escape from the
position that if the large amount of pulp material that will

be ‘thrown oren by the man-made forest programme is to be
absorbed without waste and made into newsprint; paper and pulp
£or which there is heavy demand in the count:y; the States
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will have to take a substantial share in the pulp and paper industry
in the public sectore Considerinc that the States have nct made

any investment at all in the past in the paper and pulp incdustry,
this will be a completely new venture which has not yét found a
place in the industrial frame of the State sector investment.  If

we hopefully expect the private sector to repeat during the Fifth
Plan its proposed investment on paper and pulp as in the Fourth

" Plan we expéct the Hindustan Papexr Corporaticn to invest in the

Fifth Plan at least one and half times its investment in the Fourth
Flan, we shall leave the tidy investment of about Rs,160 crores to
the State sector in thz Fifth Plan,

5.8 As the investment performance of the private sector in the
Fourth Plan is not very encouraging and thelr capacity to take up
furtner new programme in the Fifth Plan may be doubtful, the
fnvestment in the State sector may vary from Rse160 crores to

fse 340 crores. If our first principle stated in paragraph 5.6 is-
accepted, we have reasonazble hope, as will be explained later on,
to find the investment in tle State scctor by following commercial
practicess The Conmission would, therefore, state as its second
noinciple that during the Fifth Plan, the States and mainly those
which have large areas of untapped forests, must take up a
substantial public sector investiment in the paper and pulp industry.

549 The man-mace forest programme, alongwith its necessary
adjunct of forest industries, reguires substantial fund which
éannot be found from the normal budgetﬂand Plan finances in the
State sectora if the Forest Department or the Industries
Department tries to handle the programme departmentally, we
cannot escape the normal constraints of budgetinge ~On the other
hand, if cur first principle stated in paragraph 5.6 is accepted,
it will be fcund that the plantation programme and the industries
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programme can bz cemmercialised completely and can hove the
benefit of instituticnal investmonte Instilutional investiment
can flcw only if there is a Company cr o Coxporatlon to take the
fundse Instituticns cannot lend to the Stete Governmentse All
these lead to our third principle that the zgency to implement
the manwrade forestry programme and the supportinc forest
Industries in the State should be orgznised in the public
sector as a fully owned State Company or a Corporations VUe

do not rule out a joint sector approach in the industrial part.

of the venture.
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SECTION = VI

IDENTIFICATICN OF PRODUCTIOM FORESTRY PROGRANME

GYY S In Appendices 1V and V we have tried to analyse and
distribute the manemade forestny progromme beiween the various
types of forests which have to be turned over from either
selection or copplice felling or no felling,to a system of clear-
felling anq'man-made-forests. The programme has'béen adjusted for
the‘various typz=s -of forest raw materials for cur industrial
programes Each State, after-analysing its detailed figures
of-the various types of ‘forests and coing into the details of

the industrialisation prugramme, mey find 1t necassaiy'fo make
alteratiens in the areas and types of forests they have to handlee
Our suggestions are enly indicative and should nct be taken as
prohfhiting -adjustments which would give a better picture, both
financially and for managemente

642 In the national interest it is obvious that we will have
to utilise the vast unexploited forests, which have started
deteriorating for lack of explcitations The first category of
these forests is the conifercus forests in the Upper Himalayas
where large clearfelling and plantation may not be possible
because of difficulties of artificial regencration.  In such
cascs a system of -selection felling and clearfelling in patches
may be the answer. Evenihere the volume of timbor that can

be extracted on full exploitation, will be very substantial

and the material will be very valuable. The pulp will be
valuable for paper making because it will be of long fibre.

The second category of these forests is coniferous forests in
the Lowsr Himalayas where clearfelling and replantation with
cormercial varletics is possible and.there is a lot of previcus

erperiencee. ‘Then we have got in the third category the

39
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wnexpleited mixed forests like those in Bastar, Chanda and Fast
Godavarl where tecause of inaccessibility of the area and. its
distance from the -industriss, expiollation has been almest
nesligible so fare, In Aprendix VI we have triad £0° analyse the
economics of clearfelling snd plarting zn area of 45,000 hectares .
in the Fastern Himalayas in West Bengal, We can compare this
exercise with the cost of exploitation of the inaccessible
coniferous forests of the Himalayas-and the mixed forests in
Bastar, Chanda ctce . The. returns from. the conifercus forests may
he comparable with the returns assumed in this exercise and the
expenditure will also be comparables Therefcre, this exercise
can be taken as a model for such areas alsce In the mixed
hardwood forests of Bestar, etcey costs of exploitation wouldvbe
cheaper and the eccrnomics will be certainly more rcmunerative,‘We
have not censidered it necessary to do the detailaed exercise

for such ferests because this exercise has already been done by
the Contral Zcnez Team of Pre=Invesiment Survey of Forest
Rescurces Orcanisation in its Report on "Forestry and Industrial
Development Opportunities in Bastar and Formulation of a Model
Manégement Plan for a Sclected Catchment based on FAO and Prem
Investment Survey Orgenisation Studies”. The exercise in
Appendix VI mey, therefore, be takon as a sultezble model for
formulating detailod piogrammes by the various States,

€~3 The broad assumptions made in this exercise are thzt the
project will be carried out by a Forest Ccrporation. The entire
area of 45,000 hectares will be transferred to the Corporation
by the State as @ts equity contribution. The Corporation should
Le able to get loan finances from Institutions on the basis of
the valuation of ite land of 45,000 hectares and valuation of
the stznding timbere The cnly contribution tne State may take
from the Corporation cduring the first 15 years may be an annual

equivalent of the average revenue the State had heen receiving
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during the previcus three years from the areas transferred to the
programmes After the'fiftecnth year there is encuch profit in the
venture to.pay reasonable dividends to the State on the equity
participations The road building for starting the exploitation

is expected to take four yearss The first lot of 1,500 hectares

can be exploited in the fifth yveare It mey be possible in particular
areas ahd blocks to start the expleitation earlier than the fifth
yeér. 1f so, this should be attempted so thet {he industrialisation
programme can be started earliere It has been assumed that it would
be possible'to get a loan of not less than twice the equity from the
instituticnal sector for the plantation programmce We would
recommend that the fnstitutions should support with loans equivalent
to not less than twice the equity. If the land alone is valued
{(without wituing the standing timber) at Bx100 per hectare, which

is a very modest figure, the cost of construction c¢f roads and

other stmictures t1l1l the fourth year can be met by loans from

ine institutional sector. From the fifth‘year cnwards vhen the
éxploifation starts, there will be money tQ pay back the interest
and the loan requirement will ge downs By the twentythird year

the borrowed loan will be paid back and there will be surplus
revenue in the venture. Appendix VI gives'a working scheme for

10 years but a scheme for the entire 30 years can be worked out

on this basiss

6.4 in Appendix VII we have given a mocdel for industrial
developrent programme based on exploitaticn of 45,000 hectares
over a perlod of 30 yearss In this model we have suggested that
the industries programme should start from the fifth year onwards
and should bo completed by the eighth years The Investment in
the paper and pulp complex is expected to be of the order cf
R%30 croresa We would recommend that this industry should be
troated as a priority industry for which the debt equity ratio
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¢an be kept at 246 v 1¢ In'this modely we have: ot the standing
timber ag a ‘Yesouroe in'the rarikvapitale . (The enntial hatvesat
tn a 304ear period-is velusd at not -less than apout Hile4 CTOress.
Thig {s true for the modeél worked out but may differfrom State

to State depending on specific area and size and composition of

the growing.stocke If the standing timber is valued at Bw6 -crores
in the equity, 1t will be a very reasonable valuations From the
f1fth year onwards till the elghth yesry the surplus of about

Bte 1« 0% cTOTES per year should also be taken towards the equity

of the industrial venturee As during these four years we are:
exploiting 4/30 of standing timber, the equity on the standing
timber will have to be reduced by 4/30 leaving Rs5e2 crorcse

"%his-together with the l%442 crores added from the surplus from

exploitation vill cive P%9e4 crores equity against which loan
can be taken from the institutional sectors -0n RsaDe4 crores

at 2,6 3 1 debt equity ratio-the industrial venture. can raise
capital of about Rse25 croress This will be enough to finance

the industrial venture. The practice of valuing standing

timber for advances is a common practice 1n'bankihglacccmmodation
to timber contractorse Thus without any plan-investment and-purér
with the help of instituticnal finance, 45,000 hectares can be
transferred into a man-made forest and a paper pu.lp"'fa‘cto:cy.
established to-absorb all the pulpwood that weuld be hasvested _
from thls areas Tt may be stressed that the example chosen is of
a very favourable area with high density of ‘growing. stock and the

'assumptions made may need detatled scrutinys But each State can

identify such potential area and carry on model exercises to
test our hypothesise

645 In Appendix VIIT we have given model schemes for
converting mixed forest stands into man-made forestss The main
assumptions made in this exercise are that the State will take
from -the Corporation en annual contribution equivalent to the
average revenve the State had been raising during:the previous
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three years from the areas transferred to the programmes After
the fiftecnth year there is enough profit in the scheme to pay
reascnable dividends to the State on the equity partfcipations
“The lands with the standing timber will be transferred to the
Cdrpo:ation-as equity by the Statee The Corporation can thereby
take idhhs~qn the value of the land and standing timbere
Provision hés}bEQn-made in the calculations for mechanisaticn

to uproot'the~éfahps in clearfelling and to plough the arca for
cultivations This 1s based on the calculaticns done in the
Uttar-Pradech Scheme which has been presented to the World Banke
Statement 88 in Appendix VIII is rolevants The actual werking of
de—stumping and inter—cultivation in West Bengal has shown that
for the first three years an inccme much higher than Bse100 per
hectare can be obtaineﬂ if we invest in mechsnisaticns 1In the
inceme assumptions in Statement 849 of Appendix VIII only an
income of kselOO per hectare for inter—cropping has'been provided
which is vexry medest, though full provision is being made for
the mechanisatione Obviocusly each State will have to judge the
‘situation in its aress and opt between mechenisation and marmual -
operationse Not all forests will require mechanisations The
estimate of lcan requirements in Statement 8¢9 of Appendix VIII .
shows that against a net income of rupees one crore in-the year
of eStablishiﬁg-the activities from clearfelling of 20,000
heectares, the scheme will require an additional loan of nearly
Rea3 crorese If we allow valuaticn of the 20;b00_hectares taken
annually in the scheme till the tenth year at Rw100 per hectare
and show it a2s equity contribution to the Corperation, the
Corporation in the initial year should be able. tc take a loan

on 1% 0.8 crores net Inccme plus Rs%?2 crores land valuee If we
agsume a d%bt—equity ratio of 211, the Corporation will be
ehtitled to got a lean of Rw5.6 crorese In subsequent years
upto the tenth year, it will be noticed that the loan required~
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is either less than the net income during the year or even when

it is more, it is not more than one and half times the net incomes
It should, therefore, be possible by adding the net income to
equity every year to get the necessary loan accommodation from the
institutionse From the tenth yeaf onwards, the repayment schedule:
in Statement 8411 of the Appendix shows that the scheme will have
sufficlent surplus,.after repaying interest and instalment of
lcone  The scheme reguires a moratorium-on repayment of intercst

arn< capital for the flrst ten yearss

606 The exercise done in Appendix VIII 4s for the mixed quality
forestse In some States there are mi&ed quality forests where clear-
felling-revénue can’ be of the order of Rw3,000 per hectares The
average felling income in these cases would not have been more

than about Rs.500 per hectare under~the present systeme In these
areas it would be possible not only to organise plantation

piocramme but also invest in a modest industrialisation programmee.
Identification of such areas and of the industries to support the
areas will have tc be done for each State in the country,

6.7 In paragraph 5.7 we have pcinted cut that the States may
have to be prepered to invest k160 to [%340 crores in peper and
rulp industry during the Fifth Five Year Plan, if the pulpwood
that would be thrown up by the clearfelling programmé'is to be
utilised and our paper needs are to be met, Cbviocusly, the State
cheuld organise the industry to support the clearfelling and
plantation of the .inaccessible forestss These themselves would
requive about 23 inteqgreted paper and pulp factories of the
-capacity of 60,000 tonnes each during the '70s.

6.8': If we follow meticulously the phasing that has been
suggested in Appendix IV, the paper and pulpwood be forthcoming
only a2t the end of the eighth year from the start of the
operationss With the best of intentions, we cannot start this
progromme before the beginning of 1974. The paper demond is
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going to be heavy by 1980, So unless we can produce the paper
within a period of s3x years, we shzll be in difficultiese
Adjusﬁments in dotatled plarning will, therefeore, have to be
medes  The suggestions that the State Governments may consider
in their planning weuld bege )

- {a) . Priority may be 31ven to the inaccessible unexploited
arcas where the- first 1ot of 15,000 hactares
as - given in Appendix VII or similar forests can he
exploited, within three years of starts The road
programme ‘would be simple in arcas like Bastar, Chanda
and East Godavaris. Even in scme portions-of Darjeeling
and the-Hills areas of Uttar Pradesh and Himachal
Pradesh, it should be possible to start the first
e¥pleitation within three yearse

(b) The Corporation should take the loan for the industry
.on the busis of its equity in land and s{anding timber
within a year or two of 1ts formation so that the
factory will be ready not latem than the end of the

sixth year frem the beginning of the programme.

6.9 It is expected that smeller industries like sawmills,
plywood factories, particle board, rayon pulp etceywill be put
up by the private sector-once the massive programme has been
accepted in the planninge In a few places saw mills may have
to be located by the Forest Corporation itsclf if the private
sector is not active enough. These investments are marginal
and it should be possible to find the funds from the
institutional sectore A separate exercise for this funding

has ncty therefore, been ‘donee.

6.10 The investment required in clearfelling and planfation
during 1981-90 and necessary industrial development has been
calculated and pressnted in Appendix Ve It will be noticed



that the programme contemplates_clearfelling and planting of
additional B8 lakh hectares of mixed forests in order to :get
timber for exporte Not'only timber will be obtained but alsc
pulpwocd. We haﬁe already drawn attention to the fact that we
should dim at ggtting the paper and pulp market of the world
for our industries if 1t is possibles If our export drive
fructifies and we are able to get markets for cur finished
preducts, we should be able to finance the spescial programme
of additional paper and pulp factories to.-utilise the pulpwocd
from this additiconal T lekh hoctames of fellipes  This
contingency will have to be kept in mirgd by the planncrs,

The clearfelling and rlantaticn preorarme in the '605
inclusive of the 8 lakh hectares for export will require onily
P5,306 crores in ten yeurs or ebout 131 crores annually, As
we shall be reaching this level of in?estment in the '70s
itselfy this is not difficult to achieve in-the '80ss The
industrial programme in the !'80s requires RWll87 crores in.
ten years as against R%815 crores in seven years in the '70s
(19741680 inclusiv~)e This 2lso is a very modest programme
requiring Rell8 crores every year in the '80s as against
B%100 crores in the "70s (1974~1960). If we are able to

find an export market for our newsprint and papgr; we can
certainly find the additional investment required to utilisc

" the pulpwood from the 8 lakh hectares clearfelled for export.
We ghould not forcet that durina the '00s we shall be getting
annually a clear profit from the areas clearfelled and

planted in the '70s. This additional capital will be availeable
for industrial financings Statistics in Appendix IY show that
even allowing for a brisk export programme during the '80s

of this century, we shall be required to-tonvert into commercial
production only a fraction of the large area available for
production forestry in the nature of valuable forest, mixed
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quality forest and ihaccessible forests It is difficult at
ﬁhls:p01nt of time to forecast how the demand for +imber and
timber rroducts may change towards the end of thz century in the
light of the gehe al development-in the economys It is in our
interest.to_change-nver 10 production forestry by clearfelling
ahduplanﬁed-afforesﬁation-so that we can maximise the returns to
the -economy ffémueveryusection'of forest under ovr_ conmtrols All
“this shows thet in the '80s .and ?90s if the world market so
2llowedy this country would be in‘a commandlig position to
capture a part of the world market for timber and Sndustrial
products based on forest materialy We would, therefore, once
again emphasise at this point that it would be in the.interest
cf the country tc plan from now ocnwerds for capturing the export.

matket in the woxld for industrial goods based on woode

6,11 In view of the facts stated above, we feel our
rccemendation of clearfelling and plantation in the forest
areas identified for the purpose 1s a fully justified and it is
in cur interest that the future production forestry progrmmnei
shculd be crganlsed on the lines suggested by use The States
should give pricrity to the exploitatienof™inaccessible.forest,
fcllowed by mixed quality forest and valuable foreste. We
have reccmrended that the State Corporation which would take
up the programme shoulﬁ)borrow money from instituticnal sources
cn the basis of 2:1/%quity ratio and in the incdustrial part of
the.venture borrowing should be on 2.6 2 1 debt equity ratio.
Cur 6talculations suggest that it is possible to make the
forestry and forest industrics programme economicolly viable
ty borrowing from Institutional scurced, The State
CorporatioySWhich would be responsible for initiating the
rroduction Forestry programme should carry cut detailed project
dn1lyais and preparc a shelf of forestry projects indfcating
beth ecnncmic and social profltabillty.
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SECTION - VII

SOCIAL FORESTRY

7.1 In future, a cistinction should be mace beotween production
forestry and socizl forestrye This is not @ novel concent, The
distin&pion between the two has baen hroucht ocut lucidly by Jack
Westoby in his inaucural adcdress to the IXth Commonwealth Forestry
Conference in India, wherein he has observed:

" a) A distinction can be drawn concentually between production
forestry ~ forestry which aims at producing wood for
industrial or household use - social forestry, forestry
which aims at producing a flow of protection and recreation
benefits for the community,

k) 1In principle, production forestry should pay.

c) The coals for social forestry should be determined by the
amount of investment the comhunity is prepared to allocate
to sccure the desired social benefits,

d) The fact that wood and the physical protection and social
benefits are freguently joint procducts coes not rule out
this arproach.”

He has further exnlained the concents iﬁ the following words:

" As crowine emphasis is placed on procuring from the forest
a flow of physical protection benefits and social

values, the constraints and limitations imposed on the
forester as an economic broducer of industrial wood
steadily multiply, This is one important reason why a
number of countries in the develoned world are becoming

relatively high cost wood producerse™

* Chancing objects of Forest Management by Jack Westoby =
IZth Commonvealth Forestry Conference India -~ 1963,
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"When funds have been sought for forestry in the past,
projects have often been justified on the basis of their major
use, with the subsidiary uses thrown in, either as an offset to
low profitability or as some kind of premium. Yet, surely the
volume of forest derived physical protection benefits and social
values which a nation is to have should be determined on the
basis of what the nation can afford to pay, having regard to
other calls on the public purses It should not be determined by
what the forestry sector i1s able to provide in the oidinary way
of business without going into the red."

We agree.that the production forestry should aim at producing
wood for industrial and household usese It must be a commercial
programme and should be institutionalised, Social forestry,

on the other hand, should aim at creating protection and
recreation benefits for the communlty. We feel that social
forestry should also include the activities concerned with
growing and meeting the firewood needs of the community in future.
Some amount of plantation of protection forests in areas liable
to soil erosion must be.accepted as social investment by the
States. The State sector plantation programme should provide
for this in the Fifth Plan.

Te2 Holiday resorts can be created in forest beauty spots by

the Forest Department. If simple tourist accommodation in the
nature of dormitory accommodation or small cottages can be provided
at cheap rates at such centres, tourist interest can be developed.
This will enable stepping up of the economy of the agricultural
population living close to the forests. Forest Corporations may

be able to afford these centres @s®an adjunct to their Rest

House sites and may be able to inwest some modest amounts in the
programme to, establish good relations with the local population,

T3 According to available statistics, out of the total
consumption of 103 million m3 of fuelwood per year, only 13 million
m3 is accounted for from the foreet sources, It is assumed
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that the rest of the fuelwood has comz froem tree lands including
nrivate forests and private trees, RBut the practical exrerience
of foresters indicates that probably a gnod deal of the fuel
requiréments of the rural popuvletion are obtained by pilferage
frem the foresise It is not only a social conscience which

should make the foresters try and meet the reszsonable demands

for firewood at reasonable prices, but the need to protect

their valuable forests from poaching and pilferage which causes
tremendous loss in ultimate forest wealth should also maké them
conscious of the need for meeting fuelwosd demand in the country.
In conservation forestry, where investments are low, the forcster
may not have noticed the pilferage with much alarm but a programme
of commercial forestry should make him think whether he can afford

to look upon pilferage with the séme blind eye,

Tad If the clearfelling and plantation programmes are spread
throughout the country in reasonable blocks, it is possible to meet
the fuel neceds of the semi-urban markets within a reasonable
distance from the periphery of the exploited blockse Thic will
immunize the man-made forests in these blocks, from the

precssures of pilferace, It is worth the while of the Forest
Corporation and tho Forost Department to locate fuelwood deposits
at key centres round the blpck and sell fueclwood to those who need
it at reasonable prices, They will be able to recover at least
pulpwood value for the fuelwood which otherwise would have gone
waste in the exploitations As our manemade forests programme
covers larger and larger areas in the country, we may be able to

immunize tree lands in semi urban areas from the pilforages

745 In areas where the existing forests have heen left almost
treeless and shrubless by indiscriminate exploitation for village
fuel and urban fuel, it may be necessary for the Forest Department

to undertzke fuclwood plantation a$ a social forestrys This will



51

not be wholly commercial ventures In Madhya Pradesh an experiment
is being made to supply agreed quantities of fuel@ood and roundviood
to villages at low rates against their "nishtar" richts in order to
free certain forest areas from attached nishtar richts, These
forest areas can be planted with fuelwood and ultimately may reduce
the nishtar rights. We shall deal with this subject and the method

of financing the same in our Report on Social Forestry.



SECTION = VIII

INSTYTUTIONAL CHANGES NECESSARY FOR
PRODUCTION FORESTRY PROGRAMME

8.1 We have pointed out that the massive programme of man-made
forests and wood based industrieg in the State public sector can
be implemented by institutionalising the operations. We have also
shown that the programme of clearfelling and plantation will be
financed substantially out of the clearfelling revenues and the
.1ndustrialisation_programme-can be pushed through with a loan
support from the institutional sector in the ventures during Fifth
Five Year Plan period, the rest coming from self-generated funds of
the clearfelling and development operation. The acceptance of this
approach saves the States from finding any funds from their plan
resources for a man-made forestry programme and supporting
{ndustriess In fact, with this approach a much larger programme
than what they could have contemplated can be achievede On the
other hand, it also does not deprive the State of any resources
that would have normally accrued if the old methods had continued
without a change. After a period of about 15 years, the new approach
will give substantial additional revenue to the programme than
what the old approach would ever have done. In addition, the new
approach will be creating Iargér additional employment in the
forestry and industries sectors which would have been impossible
under the old approach.

State 842 For the States to take advantage of this financing
gg::z:a_ procedure, it is necessary to organise State Forest Corporations.
tions A State may have one or more Corporations according to the size

of the programme and the location of the forest to be taken up
under the programmes These Corporations can be named according
to the activities they take upe Such of the Corporations that
take up supporting paper and pulp industries can either set up the

52
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industry as a subsidiary of the Cernoration or form scparate
companies with investment in equity. The areas sclected and
considered fit for commercial production activities should bhe
transferred by the Sfatc Governments to these Corporations. The
Cerporations mav be required to pay durinc the first fifteen years
a contribution equivzlent only to the average fellinc revenue of
that arca for the previous three yearé. The dividend after fifteen
years can be fixed on the kasis of the programmé undertaken and
the funds that will be necessary fpr the programmese. Tho land

and its standing timber transferred to the Corpcration will be
valued and these two values.togetﬁer will form thé basis of equity
capital of the Corporation'against which it can borrow from
institutions. In somo cases, where cleérfélling aﬁd the

valuation of thc land will not be adequate to generate sufficient
funds in time for the industrialisation programmec, the State
Governments may have to subscribe additional cquity‘funds to the
Corporation from thelir Plan resourcesa '8uch an eventuality may
arise only in pcor areas where the standing timber may not be very

valuakle,

503 Anothof great advantage in brincing about this institutional
change would be that the Corporations as constituted will have
substantial zutonony of working needed for a multi-~facet programme
of the kind contemplated. When large areas of forests have to be
chanced into man-made forests, various marketing problems of clecar-
folled timber will arise which will require quick decisions for
getting best valueg, Further investments for getting better values
mey have to be sanctioned quickly so fhat the operatibn may get

the maximum economic return to the project. All these operations
under a departmental approach would be aimost an impossibility.

A Corporation can so strcamline its working that quick decisions
can be taken on 21l these commercial asmects vithout much loss of
time. The only constrzint is normal availability of finances in

timce The camacity of the Cerporations to nmet finances from the
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institutions has becn explained in Secticn Vo A forward looking
Board in these Corporations should be able to orcanise their finances

well ahead so as to meet all such contingencies,

8.4

competont technical personnel who have expertise in forestry and

These Forest Corporations will have to be manned by vexy

ralated timber management, marketing and industries,
will be the base for 21l expertise, it will be but prover that

As forestry

Forest Department personncl are suitably sclected and trained in
This

selection and subsccuent training should be started immediately in

various ficlds of experlise recquired for these operations.

order to enable them to execute the massive programmes,

8¢5
and the Department of Forestry in the State will have to work
closely together both in the interest of the State and in the

Separate cadres of the Corporation

There will be many fields wherce the Forest Corporation

interest of the Corporation,
and the Department may create a lot of frictione Further, depart-
mcntal officors would benefit a lot in thelr other work if they have
a sound traininc in cemmercial forestry at first hands For these
Toa30Ns, wWe are of the view that the personnel of the Forest
Corpecration should normally be on tenure deputation from the
Department of Forestry and the cadre of the Forest Depertment
should carry sufficicent deputation reserve for this purpose. It
is also dosirable that the Department of Forestry is fully

represented on the Board of the Corporation.

Sv6 The activities of these Corporations will be as under:-
(a) to bring hitherto inaccessible forasts in the State into
producticn by proper investment on roads and machinericss

(b) to plant, grow, cultivate, produce and raise plantatlon

of seclected specics to mect the requirements of the
State for pulpwood, industrial timber and constructional
timber gearcd to the needs of the State and the countrys
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(c) to promote forest industries to utilise thec wood released
as a result of lhiensified felling programme and utilisation
of subsequent planted materialgand

(d) to promote companies, firms, establishments, concerns or
undertakings for the purpose of development of industries
based on forest produce and to assist and finance any -

individual or company with cepital and credit resources.

Priorities 8.7 Within the framework of the main objective, there could be
many more ancillary objectives particularly cxport of forest
material, finished and unfinished, While forming the Corporation
in each State the detailéd objectives could be laid downe The
requirements foreseen during the '70s and '80s of this century
reouire clearfelling and plantation of only a fraction of the
forest areas which can be usefully iransformed into man-made
forests, Only after export demands pick up and our industrialisation
policy establishes the demand for paper and paper products, we may
be in a position to take up a more agoressive change-over b

programme. As thcre has to be selcctivity in choice of areas

during the '70s and '80s for clcarfelling it is only proper that

we should s¢o select the areas that the programme can be put

through without financial restrictions and also substantially

benefit forestry. Looked at from this angle, obviously the first

priority should be given to the areas of hitherto unexploited
forests which aro‘already deteriorating with overgrowthe The

second priority would have to be the arecas of mixed forests

of hich and low value which can have still better growth if

clearfelled and pianted with good varieties of timber species,.

It wquldﬁot be in the interest of the programme to cluiter up in the

first round with those areas of poor lands with very little

growth where even with the best of effor{s the growth potential

would be limited.
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8.8 “e have worked ocut two models in.this Report for the
cconomics of the man-made forest procrzrmes, We have referred

to these models earlicr in Sccticn VI. Appendix VI is a model
for 45,000 hecteres of inaccessible forests Appendix VIII is a
model for mixed quality forest arca to be clearfelled and planted
with various pure species. The models have suggested the choice
of certain varieties of timber for the plantation programme

and also indicate possible proportions in the total plantations,
The cholce of the variety, its percentage and the choice of

the overall programme will obviously depend vron the local
condition and adjustments will have to be made in the detailed
planse The model is only indicative of the possible economics of
the plantation programme and possible rcturns of certain varicties
of timber,

8.9 Before we can settle on the type of institution which can
give the loan fund for the programme; let us sec the type of loan
firancing that *s required. There are three types cof investments

required and each has its own loan requirements and phasinge

(2) Irzzcessible Forestss— The yield from clearfelling and

the loan requirements have been estimated in Statement 6.3 of
Appendix VIL.  The Jdisbursement and payment schedule Has been

civen in Statcment 6.4. From the fourth year the interest will be
paid and from the fcourteenth vear the instalment of capital will
also be paide The entire amount will be discharged in the
twentysecond year, This programme is for exploltation and

plarntation onlv,

(b) Mived Cuality Forest Programmes= The yield from

lozse ront and clearfelling and the loan requirement and its
nhasing have been estimated in detail in Statement 8.9 of
sprendiy VITT.  The surplus revenue that wili accrue from the
rulpeood plantaticn from the tenth year and the thinning and

timber exnloitaticn in the pine znd teak forests have been
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analysed in Statcment 8410 of this Appondixe The disbursement

and payment scheme in Statement 8411 of the Appendix gives the
phasing of repaymcnt. The proposal is to accumulate the interest
and loan for the first ten years and start repayment from the
elcventh year onwards in instalments. The whole loan can be repaid
by the twernityninth year. This leaves a surplus rancing from is.lel
crores to ise3.3 crores from the cleventh to the twentyeichth year
for payment of additional royalty to the Government and for other
investments in thc Corporationes In case the financing institution
wants that interest on loan should be ropaid after a short
moratorium onliy, it is possible to pay intercst also from the
third or fourth year from the clearfelling revenue, but to this
extent the loan instalments will have to be increased. This is
only a question of adjustment of heads. Real repayment will start
only from the tenth year.

(c) Industrial Development and Plantation Programme

based on Inaccessible Forestss—- The implications

of this progremme have becn spelt out in Appendix VII. The loan
requirements for the initial years and the phasing will be the
same as in the model for inaccessible forests in Appendix VI.
Interest will be paid from the fourth year onwardse The
plahtation account is surplus throughoute This is a simple loan
programme for plantation developments The industrial loan requires
jndustrial financing, the recuirements and phasing of which also

have been worked out in Appendix VIIe

8.10 The plantation operations as detailed in our models will
require long=-term credit with interest payments to start from

the fourth ycar only and the repayment of the loan instalments will
start from the tenth ycar onwards. The only institution now
giving long~tcrm agricultural credit of this order is the
Agricultural Refinance Corporation but this institution has not

so far given loans for periods exceeding 15 years or soe This
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matter was discussed with the Chairman of the Agricultural
Refinance Corporations The Corporation will be willing to enter
into longer term finanéing.provided it is enabled to cdo so by its
system of lending. This problem can probably bs satisfactorily
solveds The bigger problem is that the Refinance Corporation
under the present terms of busincss can only refinance loans
given by a commercial bank or a cooperative organisation, It
cannot give a diroct loan., As a result, the long-—term financing
becomes rather costly to the ultimate borrower, Forestry is a
sector which cannot afford to pay hich rates of intercsts We
have allowed a rate of 7 percent intcrest in our calculations.
Any thing more than this will not be realistic, Unless the
Agricultural Refinance Corporation is prepared to give a direct
lcan to the ultimete borrower, it will not be possible to give
the loan at 7 percent to the Forest Corporation. This was also
discussed with tho 8gricultural Refinance Corporation end the
Department of Baﬁking. There is a move to change the terms of
business of the Agriculturel Refinance Corporation by amendment
of the Statute to allow direct long-term financing also. If this
is done, then thé prcblem canlbe solved. In case this is not
possible, we recommend that a Contral Forest Credit Corporaticn
should be organiscd to take up the responsibility for providing:
long-term finance for the plantation and devclopment programmese
In our view, the best solution will be to modify the Statute of
the Agricultural Refinance Corporation as suggested and allow it
to tzke up this business, During the Fifth Plan period the
magnitude of plantation and development loan rcquired will be of

the order of 15173 crores.

8.11  The investmont required for the supporting industries

will be of the order of %815 crores for the scven year period
storting from 1974 and ending ‘with 1980, In the '80s it will be
13- 1107 crores. If the export programme develops, more funds will

aurd

b2 raauizreds T industrial programme based on forest raw
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material may be financed through long~term industrial lending
institutions like the Industrial Development Bank of India,
Industrial Credit and Investment Corporation of India and the
Industrial Finance Corporation of Indias The State sector
programmes for the paper and pulp projects in the Fifth Plan
may be of the order of 134160 to 756340 crores, If this
investment 1s not made, the calculations made by Prof, Gregory
show that by 1980 we shall be importiing paper and paver products

of a value of %149 crores with hard earned foreign exchange.



SECTION « IX

PLAMTATICN STRATEGY AND SELECTION OF SPRECIES

9.1 The future plantatlion strategy will involve rceplacoment of
the existing growth by specics yielding higher economic return in

both volume and values

9.2 In the inaccessible hardwood forests the present nature and
overmature growth would come for conversion under the scheme and \
the area would be required to be planted up with species of higher
potentiality in growth and production keeping in view the specific
requircment of consuming industriese Elscwhere, the low valued
present forest crop that is of mixed composition with low
percentage of economically valuable specics would come up for
conversion through which, the uncontrolled mixture in composition,
producing assorted timber at harvest, will be replaced by tried
aend preo-selected spcecies of higher rate of growth and better use in
the .industrics. The composition'of the crop to be raised and
mixture to be adopted will require proper planning and thorough
study of their growth ratcs under improved techniqucs. The
massive programme of conversion and crcation of man-made forests
will recuire careful selecticn of the specics to be reised, the

mixture to be followed and cstimation of production,

9.3 In the Models in Appendices VI and VIII indications have
been aiven about the species to be raised for making a unit area
econcmically viables The main point for consideration is that
proper selecticn of species will be very important to make the
maszive plantation programme a successs While present knowledge
and bchaviour of certain specices are likely to influence sclection,
it hes primarily to be matched with the requirement of the
industries which weculd consume the existing growth and are expected
to increase both in efficicncy and capacity durine the perioa for

ithe second rotation crop to mature,

60
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9.4 As forestry deals with long=term crop and the bchaviour

of markets in futurc being not amenable to reliable forecasting,
a knowledge of end use for wood-based industries is necessary for
proper planning., While different specics may be primarily ear-
marked for different consuming industrics, sclection of some
specics with multiple demand would be an important consideration.
It may be safe to plén production of pulpwoed, for instance, for
the domestic market but additional production for international
market should preferably come from specics which have got other
utilitics to fall back upon, in case the pulp and paper market

docs not grow to thc prescnt expectation.

9.5 The production during conversion period per hectare, for
instance, of the model in Appendix VI of 45,000 hectares is 100 mo
of timber and 200 m3 of firewoods The model works on a cleaxr-
felling rate of 1500 hectares per annum, thus procducing 1,50,000 m3
of timber and 300,000 m3 of pulpwoods As it is planned to
complete conversion of the model area in 30 years' time, we have to
project requirement of raw material during that conversion period
and beyonds In the projection of demand for 1990, an increase of
153% of pulpwood has been forccast. During the corresponding
period, the demand for ply, sawn and matchwood is anticipated

to register a risc of about 50%. Anticipating ncar sclf-
sufficicncy in that year, it would be safe to assume a subsequent
growth rate of 5% per annum. Thus, when projected to the model
arca, production requirement would work out to 6,75,000 ~

7,00,000 m3 of pulpwood required from the same area during the
rotation after conversion., Similar growth rate may safely be
assumed in demands for other products, but a faster growth rate

in fibre and particle board industry to substitute solid timber
and corrugated papers and moulds as substitutes for packaging
materials are likely to keep the demand for large sized timber

to about 2,25,000 ~ 3,00,000 m° from fhe area, While planning
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for afforecstation, each State should carry cut such exercises

and evolve its own strateoy with regard to the proportion of
species and arcas to be devoted to different kinds of produce,
keeping in view national rccuiroments, The excreise in Appendix VI

has considered growing of pine both for pulpwood and sawn timber,

9.6 Paper and pulp industry is thc most important industry
based on forcst raw materials. The future growth of demand for
wood will also be from packaging industry. Packaaging paper and
moulds require high percentace of long fibre in the pulp to give
the necessary strongth to the material. In the Himalayan belt
the problom is largely solved because the existing crop is of pine,
fir and spruce which are of long fibre. In the rest of India
where we depend on bamboo for the long fibre we have to introduce
long fibre timber very soon so as to meet the future demands
Necegsarily, in the choice of species, conifers of desired
qualitiecs will have prefercncce Trial with exotic tropical pines
still continucs but in the meantime a fow of the species have
shown congiderable promise, The following conifercus speciozs

may prove to be of immcnsc value in future plantation programme

in some regicns:

9.7 Crvpteraria japonicas The sultability of this specics as

a pulpwood has already bcen stuclied and recommended by the Forest
Research Institutce It has also a good demand as 2 saw leg and

¢an be retained for longer period, if neccssary, to overcome
uncertain market conditions, In the Eastern Himalayas it produces
740 m3 of pulpwcod per hectare on a 30=ycar rotation. If kept on
a &0-ycar rotation, the total production at final felling works out
to 1235 m3 poer hectare of which 555 will be small wood and balance
saw logs. Extcnded plantation of this species in altitudinal

zoncs botwoen 1850 - 2150 mctres may prove ouite rewarding in

suitable areas.
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Ge8 Cupressus cashmericnas This spccics has shown cncouracing

possibilitics in the Xalimpong Hills of the Eastcrn Himalayas
where a production of 750 m3 of pulpwood por hectarc at a 30-year
rotation is rcasonably cxpecteds The specices does not have
versatility in demand but it is a denser white wood, the research
report on its pulping quality being very encouracings The ink
absorbency of paper from this wood is comparable with the best
imported newsprint and the colour of the paper compares favourably
with an identical shade of paoper used reqularly by the Finahcial
Times of London, The plantation of this specics on an coxtended
scale may prove to be of adventage in suitabla rcgions between
tho altitude of 1550 - 2150 mctres.

9.9 Tropical piness Tropical pines have been experimented with

and seem to be a promising source of long fibre in scveral parts
of India, The potential of quick growing specics of trcpical pines
for the newsprint industiy and also as an excellent sawnwood
material has boon estzblished in many countries such as Chile,
South Africa and Scuthern Statcs of United States, Australia

and llowzealand. Somo parts of Indla are favourzbly placed with
regard to the potontialities of quick growing pincs. Although
some of the Asian countrics like Indonesia, Taiwan and South

Korea have takcen advantage of their natural climatic conditions

to ¢fow pinc plentaticns, c¢fforts in India have not been made to
extcnd plantaticn of trepical pincse The problem is one of
scleeting right species and getting the sceds for plantation. In
our model in Appendix VITI we have suggested 4,000 hectarcs of
pine in ecvery 20,000 hoctares unit for plantatien on the
assunption thot nincs could be grown in such arease The initial
pl-ntaticn can start with specices which have becn tested and

the spccelcs vhich may show better promise in the various silvie
culturzl expverimsnts coing on all over the country may be

introduced lotere These exporiments must be vigorously pursued,
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910 Preliminary trinls with tropical pines in various States
have shown cncouracing results, Of the species so far tried, the

following have shovn premise in the States mentioned belows-

States ' Specics
Ardhra Pradesh P, _carikzea P._khasva
Himachal Pradesh P, patula P. massonizna
Ferala P, caribaea P, clliottii

- P, ingsularis

Oriesa P._carikoca
Tamil Nadu P, patula P, olliottil
Uttar Pradesh P, gatﬁgg in hills P._caribaca
West Bengel | : P._pctuia in hills

9,11 The main draowback in the extended plantation of tropicel
pines so far has boen th» lack of scedss This constraint con be
overcome with +theo active help of some international agency and
concerted efforts can bo made to raise plantation. It may also be
nocessary to provide adequate foreien cexchange for procurcment of

tropiczl pine scecs,

9,12 Beomboor Dambeo is a pocr yielder of revenue for the
forester.e To got the bist value out of the forest arca, probably
bambco will have to go out of the plantation programme dn scveral
arcas. As we hzvo already pointed out, a reslistic approach is
nceossary in this matter because bamboo has lcng fibre and is
found in most parts of the ccuntry. Till we can introduce long
fibre wood in the various regions of the country which will recuce
the pressurc on bamboo, we have to continuz bamboo production

and aleo plan the incrcase in bamboo arcas We have also to take
into consideration tho éxpanding rural demand for bamboo for
varicus usess In our model in Appendix VIII we have suggested

ntation of 2,CCC hrctzres cut of every 2C,000 hectarc units

-l -
2 e



Proportion
of Planting
Area

65

for hamboo plantation, This probably will have to be adjusted
taking into account the present pattern of demand in the area and
the future plan for industrialisation. As pure stands of bamboo
may not be remunerative, we have also to take advantage of all
established patterns of mixed forestry where bamboo can be one

out of many species that can be accepted in the mixture without
detrimert to other stands, In this context, a closcer study 1s
nocessary of the practice of establishing a teak~bamboo mixture

and also introduction of bamboo as an understorcy in an established

plantation.

9,13 Other Hardwood Speciecss The production of short fibred
pulpwood or pulpwood from the plains would require sclection of

species from amongst hardwoods. Tho States may utilise their own
knowledge as they have alrecady sufficicnt information on the growth
and performance of several pulpwood spcciess Some of the species
which may find a place in the plantation programme of somc of the

States ares

Lagerstroemea flos~reginae producing about 350 m%/ha of

pulpwood on 30-ycar rotationg

Gnelina arborea producing about 300 m>/ha of pulpwood on
30=yecar rotationg

Ailanthus grandis pioducing about 500 mq/ha pulpwood at

30~ycar rotationy and

Acacia auriculiformis producing about 130 m?/ha of pulpwood
at 20~year rotation.

9.14 Each Statc has to cvolve its own formula for long fibre
and short fibre plantation propertion in every 20,000 hectarcs
block as recommended in Appendix VIII. Our model has suggested
8,000 hectares for short fibre pulpwoéd and 4,000 hectares for
long fibre pulpwoods Local adjustments in these arcas may be

Necessarye



66

915 Eucalyptus: . In the casc of shortfibre pulpwood, Eucalyptus
will have a particular valuc as a plantation agenus because of its
capacity to grow under various conditionss The secd procurcemant
may not be a probleme The questions of provenance, proper spacing
and application of fortiliser are of importance for future success.
The present performance of Eucalyptus plantation should not be taken
as an index of potentiality of these speciesy Information on
Eucalyptus plantation is becoming available in massive quantitics
but much of this is scattered throuch diverse publicationse There
is immediate need to collect this materiale It is howover quite
clear that future work can be organiced in two main dircctions as
far as the species are concerned, Firstly, a relatively small
nunber of specics.should be encouraged which would provide sultable
material in arcas where planting is desired and secondly, species

- should be selected for more specialisced sites. In this case the
species which can be most commonly used and there is likelihood of

their satisfactory perfermance are given as followss
’
Eucalyptus teriticornis, Eucalyptus grandis,

Fucalyptus qomggcophala Eucalyptus deglupta

Fucalyptuz occidentalis

9416 So far in India two specics of Eucalyptus have shown promise
on large scale, namely, Fucclyptus grandis in Kercla and Eucalyptus

teriticornis in Mysore and Uttar Pradeshs Recontly Eucalypius

arardis in Kerala has beon attacked by a fungus. These arce hazards
of plantation forestry which must be overcome by adecuate rescarch

and control measurcs,

9,17 Ponlarss Potentialities of the genus populus may be kept
in view when planning for afforestation although its 2rea of
cultivation may be restrictedes  Poplars can be grown both inside
and vutside the forest and will be valued in the future for the

extensive range of procducts that it will yieclde Poplar plantation
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will offer in future a number of outstanding advantages, as a
plantation investment alternatives Pulpwood can be raised on
short rotation and veneer and matchwood logs can be grown on

rotation of 20=25 ycars. In both volume and value growth per

hectare poplar may outnumber many a hardwood.

9.18 Poplar can be grown in sub-mountain regions of India under
irrigation with cultivation of food and cash crops during the
period of irrigation, The fast rate of growth of poplar and the
additienal advantage of growing agricultural crops for a longer
period as ‘an intcer~crop makes this investment proposition more
lucrative. Current knowledge on growth and yield of poplar in
India is not sufficicnt to enable the investors to plant it with
considerable assurancc. Extended and systematic plantations of
these specics have been taken only recently on a field scale and
that is why knowledge is lackings Several clones of populus
deltoides are being tried in the ficld and are showing considerable

promisc,

9.19 Hordwood timber: The existing growth in the forest is .
alrcady rich in a variety of saw, ply and furniture timber, the
supply of any of thesc species being generally not in commercial
quantity. While sal continues to be the mainstay of saw logs in
the Northern India, teak has comec in for large scale plantation
everywhere and must be a predominant species of choice in man-made
foreste In our model in Appendix VIII we have suggested that
6,000 hectares out of cvery 20,000 hectares unit may be grown
with teake In Maharashtra a teak-~bamboo mixture is being
established by introducing bamboo in the teak plantation. In
arcas like Western Mysore where both teak and bamboo grow
luxuriantly, introduction of bamboo may have to be delayed so as
to avoid the danger of suppression of teak by bambooe Evexy
arca has to ovolve its own timings of bamboo introductions In
somc States sissoo or some other long rotation crop may be
planted instead of teak, the rotation being fixed on financial




€8

and market criterias In specific casesy cach State must utilise
{t3 experlcence and knowledge of species and techniques.

9.20 For facility of working, the domands of all the industrics
requiring large sized logs should be clubbed together for produc—
tion under one arca of felling, In other words, specles to
produce veneer logs should preferably be grown in mixture with
the species of producing lumbere In the hills, a monocuiture is
not looked upon favourably as detailed protective actions do not

match such activitice. Here again, mixture may be the sclution,

9.21 Intensive research must continue not only to identify the
specles for each Zone but also to develop the technicue for a
faster rate of production. As the harvest from the existing
coppice growth is in principle not tied to any industry, planning
for development of industries on tho basis of second rotation

crop would be necessarye

Ce22 If monoculture gffects tho ecology, a rotation of
broad-leaved species could alternate with conifers, But where
logs are requirad to be produced, the plantation could be mixed
with such of the conifers that would go in thinnings, lecaving the
rest to grow to large dimcnsioned trees, In such arcas, it
becomes necessary to carefully sclect the specles to b grown

in mixture and emongst the factors that will influence selection,
rate of heicht growth, behaviour of the crown and production at

harvest are important oncse

9,23 In the plains, the mixtﬁre of matchwcod specics would

take a differcnt pattexrn sinc§ such species normally cénnot be
nrofitably grown in puré plantations-and the normal rotation is
much shorter than the specics grown for other purposes, A
na*tern has been evolved to plant Eﬁﬁél in all plantations in the
plains at a spacing of 16 metre x 16 metre, aiving about 40
trees per hoctare at the time of plantinge Though the main
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crop would be managed at 60 yecars' rotation, semal may be
cempletely harvested much earlier. In any case, tho species
will constitute 1,5% of the crop and would yield 63 m3 per

hectare at final felling.

9,24 Of the number of specics that have made a mark In the

veneer industry, teak, Michelia chospeka, Schima wallichil

. mem. a———

Dipterocarps and Terminalias arc important. Teak, Champ
and Schima have comparable height growth, standing between

37 - 40 motres at 60 yecars of agee. The latter two species have
restricted crown development and as such, in a mixture, rarely

interfere with teak.

Rotation 9¢25 Establishment of plantation forest recuires investment of
capital for long periods. So the decision on rotation should be
taken on the basis of economic criterias Onc of the main
difficulties in determining optimum rotation would be lack of
accurate data on costs and reliable price gradicents for the
productse We fecel that if rotatiohs arc based on cconomlc
criteria there will be considerable scope in reducing both
pulpwood and timber crop rotations and the future change in
technology will cncourage such shortening of rotationse
Mochanised feeling including uprooting of stumps creates
facilities for inter-cropping between lines of planting
for production of agricultural and horticultural cropse. The
effect of such cultivation has becen studied on the planted
species which show 2 hicher rate of growthe If such
practices are followed in arcas devoted to production of large
dimensioned timber, there is a good prospect of bringing down
the rotation of timber crop from 60 ycars now forecast in our

model in Appendix VIII.

9,26 While devoting arcas to pulpwood or timber production
in areas taken up for conversion, rotation will be influenced
by various factors, the chief being the future demand of the
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industrics end the likely yield that will be obtained frem the
arcas. In our model given in Appendix VIII, we have shown that
in an annual area of 20,000 hectares, the arcas devoted to
pulpwood production and sawn timber should be in the following
proportions

Eucalyptus 8000 hectares

Bamboos 2000 hoctares

Pineé both for pulpwood and timbexr 4000 hectares and

Teak 6000 hoctares for Timbor,

We have also indicated that the rotation for Euca%xgﬁus should

be 10 years and that of pine 30 years and that 09160 yecarss The
expected yields from such plantations have also beun givenes The
rctations have bheon determined on econemic criteria, If these
yiclds are taken and the requirements of the industries are known,
each State can work its ovn strategy of earmarking its plantation

arcas cither to puipwcod or timber including matchwood and plywood.

27  We have sucgested various combinations in our models
given in the Apprendices. We feel cach State should evolve its
oum strategy in the future keeping in view the national

requirement.
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SECTION ~ X
RATIONAL PRICING OF TIMBER IN FUTURE

1061 The poor contributicn of forestry so far to cur economic
growth was due not only to the strategy of conservation forestry, but
2lso to a much deeper maleises Forests have been looked upon as a
scurce of exploitation witheut a realisation of the nced for investe
mente  Most of the valuable forests are owned by the States There
are a lot of subsidised supplies of timber and forcst materials to
the rural populations From this an attitude has developed that
forest meterial can be given to otheors without going too much into
the economlcs of productions In fact, production cconomics has not
received much detailed attentions As a result of all these attitudes
in the name of cncouragement of industries, forest materials have becn
lecased out for loag periods étvery nominal rates of royalty. It
will not be an exaggeratidn to say that the present supply of feorest
materials to forest based industrics 1s heavily subsidiseds If the
forests are bled both by the rural sector and by the industrial
sector, there wiil be no incentive or initiative left to change-over
from the prescnt low—cost low~yicld forestry to a commercial high .

investment eccnomic forestry development.

10,2 Barring timber which has a large market of individual
consumcrs, the bulk of the forest materials not bound with villacge
rights will be used by the major forest industrics like paper and
pulp mgkors and plywood and board makers and as fueclwood recouircments
of semi~urban and urban-consumerse Pulpwood and fuelwood have to
bear a2 rcaéonable price if the industry or the consumer is to get

the material at the consuming end at a price which is rcascnable

for the benefit accruede The forester can cost both pulpwood and
fuelwood as a by-product (provided what is marketed is a bywproduct)
cnd not a plantation specifically to supply a particular type and
quality of raw material to an industry of a fuel coasumers The limi-

tetion of by-procuct supply is that firstly,it cannot be an assured

71
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supply and secondly, it has to be taken at the place where the
forest is being exploited for the main product, viz., timber,
This may add a long transport charge to the ond consumer. On

the other hand, a plantation zpproach camnot be sustained cn
subsidies for any length of time and pricing has to be on the
cost of the material with a rezsonable profit, The advantage

of the plantation approach is that firstly, it can assure a supply
of raw material and secondly, the plantation can be located at
distances reasonably close to the industry so as to reduce the
cost of matcrial at the site of the industry. The difficulty
‘comes in wherc the industries seck to obtain plantation

material at by-product rates. The problem has to be tackled from
the angle as to what the raw material can bear at the factory
ende 1f the forester can plan his plantations and supply the
material at that rate and make the plantation an cconomic
proposition, then and then only there can be a change-over from

the forestry practices of foday to a man~made forest programmeca

10.3 It is felt that paper and pulp industry of the magnitude
that we arc contemplating cannot be run on a by-product forest
materiel programme for any length of times In the Prc-Investment.
Survey of the Bastar forests, it has been suggested that the
paper and pulp industry should be first located on the basis

of the mixed hardwood rejects that will be obtained by clcar-
felling of a ccrtain arca roundabout the factory. The clear-
felled arcas are to be planted with suitable trees which will

give uniform pulpWood in future for the industry. Without such
uniformity of raw matcrials, the quality of the paper and

pulp will suffor and the cost of production will be high.

Uniform pulpwood reduces production cost at the factory and thoroeby
there is scope for the industry to pay a higher price at factory
site for uniformity of raw material as against what it can pay
for mixed material without a quality guarantee. The main problem

as we sce it, is the rational pricing policy in the future, of
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bamboo and pulpwoocd which are the two main raw matcriéls required
for papcer and pulp making.

10s4  Our paper and pulp industry is dependent on bamboo for
supply of long fibre material to give strength to the paper
manufactured out of the pulpe Till very recently our paper
industry used mostly bamboo as the raw material for pulps. When
existing bamboo resources within an econcmic distance of the
factory started gotting thin, it was decided to include
hardwood pulp in the mixturc. For starting the paper industry
in the country the factories were given very favourable royalty
rates for the bamboo. The rates paid by some factories even
today are of the order of (53490 per tonne of bamboo pulp which
is equivalent to about fse1.50 per tonne of dry Bambeoo in the
forests These leases are for long periods with richt of
renowal with only marginal rise in the royalty. ‘Ouf calculations

suggest that the existing price per tonne of dry bamboo will
not be an economic proposition teday in case bamboo is desired
to be grown as & plantation cropa

10,5 Bamboo has other more valuable uses in our cconomy. The
rural population recuire a lot of bamboo fof their hut construce
ticn, fencing, agricultural supports, ctcs Bamboo fetches as
much as ls200 per tenne in arcas close to good rﬁral markets,
The forester may be tempted to argue that he is supporting the
industry at fantastically low prices for his bamboo when he can
get a very hich and profitable price in the open markets To
allow the foreoster to pick and choosce his markcet for the bambcoo
will affect our important,pulp and paper industry. We have to
strike a mean. Organised bamboo plantations must be used
partly for supply to the industries and partly fgr supply

+o the rural population at open market prices, The proportion
will have to depend on the industrial growth and the capacity
of the forester to expand his plantaticnse On the other hand,
for the supply to the industry, the forester must be guaranteed
a momunerative wrlce which will pay for the cost and leave

o profit,
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10,6 The paper industries are now paying about f5.130 por tonne
as landed cost of bamboo at the factory., If the transport cost
is reduced, the industry should not grumble at g¢iving the forester
his fair share for the bamboos If plantations arc within a
reasonable distance from the factory and the exploitation and
transport charges arc thercby kept low, higher royalty can
certeinly be paid to the forester without any detriment to

the industry., Where factories found their captive bamboo stocks
not sufficicnt, éhoy have paid quite high prices to the Forest
Department for bamboo supplies from non-lease arcas or the open
market. It should be possible for both the forester and the
factory to take a reasonable view in this matter and plan the
programme of man-made forests to make it a profitable venture.
Our assessment is that the price of [%.80/tonne we have specified
in our cxercisc is a rcasonable price and is certainly not the

maximum the factories can afford to pay on a planned development

pProgrammes

10,7 Large scale plantations of quick growing species of
Eucalyptus were started and pursued in the country to give
pulpwood for our paper industry. Prices fixed for the pulpwood
to the industrics was also low and many a time had no direct
relation to investment cost. Expericnce has shown that the
yieclds cxpected have not been realised in many arcas and if the
plantation programme is to continue, estimation of yield has to
be realistic on the basis of the accumulated experience, Past
expericnce has shown that a man-made forest requires not only a
fair investment in the plantation but also a recurring.
expenditure on maintenance in the plantation, without which the
plantation may not yicld the best results. In the past, our
investments have not always followed this principle. Secondly,
the choice of thc'pulpwood will have to be made on the nature of

the terrain and climate and ohe answer for the whole of India
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mcy not be the baet answer, In our eoxorcisc in Statomznt £.10
cf Appondixx YTII wvie have cstimated thet a pulpwood plantation
sheculd vicld 10 m3 per hgetare per annum or 100 m3 at the ond
of 10 years. Thc price of the standing timbcr should not be
lcss than T3.30 per m3 to the industry. Both are possible by
proper sclection of the spucics and following the correct
silvicultural practices, As a rouch guide at present, pulpwocd
yiclding 4C% pulp cen stand a price of ix120 pcr tonne at the

factory site,

10.8 Pricing is a2leo relatcd to the full utilisetion of the
forest metericl which is harvesteds Industrics like plyveod
industry and tho match factories can utilise oply the roundwood
portion cf the tree above a certein girth leaving the rest of
the tree as woste unless another uscer can be founds A method
has becn develeped to chorge the balance also at .a nominal
pricc to the industry in crder to force the industry to

find thc usur for such metcrinle This mcthod doos not always
result in thc motsrial being utilised or gettinag the best
voluce Explcitcticn cf such forests with a mixed demand by
the Forest Corpcration and distribution of the harvest to the
fcrest industriss ot 2 suitable price will solve beth the

problem of pricing and full rationzl utilisation,



SECTICHN -~ XI
EMPLOYMENT IN PRORNUCTIOR FCORESTRY PROGRAMME

11,1 In order to brinc aheout a multi-cimensional transformation
of the Indian society, self-sufficiency in production is as
important as concerted efforts to ease acute unemploymont situaticn,
In our economy, the weaker sectiors of the people are in the rural
areas where the number of under-employed and unemployed is
sizeakle, With the spread of education in this sector as well as
in the urban areas, the un2mployment amoncst semi-educated is also
becoming acute, Forests being located generally in hackward aress,
direct employment in their activities would mainly co to the rural
sectore Many of the activities of forests could be performed in a
semi-mechanised way thereby creating possibilities of employment
for scmi--educated persons with a higher wage earning possibility,
Such employment in the primary sector would provide an additional
benefit in drawing out *the semi~-ecucated uncmployed from the urban
areas. This consideration would be of great importance in some
S+atec, 2s for instance in "est Bengal, where, according to the
1961 Census, the number of educated unemployed was found to be two

and 2 half times that cof uncducated uncmploycda

11.2 The undeveloned forests in the hills provide little
employment at prcsents  In the programme recommended in Appendix VI
clearfelling and planting of 45,000 hectares would creatc a sizeable
cmployment opportunity in the area, thereby benofitting the region
doubly through increased production of censumable material and
increased direct employment in forestry work with additicnal

possibilitics in transport, industriszs and services scctors,

11.3 A 1500 hcctares felling plan per year, according to the
madel in Anpendix VI, weuld generate direct employment of 900,000

man-days in fclling and harvesting of the produce now growinge.

-1

Cn
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As the felled areas have to be replanted immediately, the
employment in nursery work, plantation and maintcnance would be
an adr'itional 375,000 man-dayse. Thus, a total direct employment
of 1,275,000 man-days would be crecated when the proaramme
suggested in Appendix VI is undertakene Semi-mechanisation
would improve the economics of operation and wage earnings of
the employed but might reduce the man-days by 25 percent or so,.
The magnitude of this employment may vary from area tqQ area kut
it demonstrates the potentiality of direct employment in an

area if clearfelling and planting programme in the accessible

forests as suggested 1s undertaken,

1144 In transport and handling as well as in the industries
processing the raw material and additional employment of

775,000 man-days would be createds This we consider as a

modest estimate and it does not include employment in the

ancillary sectors. This employment is likely to rise significantly
at the end of the conversion period, as the expansion of the
industries is reckoned to consume nearly three times the raw
material on the basis of which the present employment has been

estimated,

115 In the hills, improvement of communications and development
of other infrastructure would be essential té implement the massive
programme. In this development, road buildina programmc would

be an important part. For intensive working in the pattern
suggested, 1 Km of road per square Km of forests is considered

to be a modest ratios On this basis about 15 F¥ms of road will

have to be built per year for the model in Appendix VI of

45,000 hectares of undeveloped forestss In this road making
programme, further employment of 200,000 man-days would be

created,
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11.6 In the mixed quality forests as well as in valuableo forest
stands as oiven in Appendix VITI, the programme would also generate
sizeable additional employment possibilities, the quantum of which
would depend on the extent of working at present. The local
conditions would influence whether this employment should be
primarily for the uneducated unskilled labour or for semi-educated
and partly skilled ones. For a model of 200,000 hectares with an
annual felling of 20,000 hectares, it is estimated that 6,600,000
man-days of employmen® persyear will be created through a programme
of man-made forests using entirely manual labour at the basic

wage rate for off-season principally. For the same programme
2,920,000 man-days of employment per year would be created if
semi-mechanisation is adopted but this employment would co to a
larce extent to the semi-educated with a wage rate round about

%7 per day.

11.7 Employment in the secondary and tertiary sectors under
this programme would be more or less in the same proportion as
in the case of the othsr models If the production from the present
crowth is not tied to new industrial units, this employment wiIi be

"created after thc conversion period.

11,8 In Secticn IV we have suggested thet in order to meet the
country's requirements of timber and pulpwood between 1974 and
1980 a total area of 7.26 lakh hectares should be clearfelled and
planted in tho inaccessible hardwcod forests and the mixed forests
of valuable and low quality stands besides steppinc up production in

the coniferous forests by infrastructure development.

11.9 Since the programme may not start till 1974 the annual
clearfelling and planting arecas in these two catecories of forests
arc likely to be about 14300 and 90,000 hectares respectively.
Besad on the calculations made in paragraph 11.3 and 11,6, clear-
felling and planting of this maonitude will generate direct

emcleyment of 44 aitlion man-days annually.



79

11,10 To this, if we add about 6 million man-days employment

that we think will be created by stepping up production of |
coniferous wnod from the northern Himalayan forests, the total
annual cirect employment in the forests alone, according to our
modest estimate, will be 50 million man-days or 2,50,000 additional
man-ycars (worked out on the basis of 200 working days in a year).
The employment will be provided in felling and harvesting, nursery
and plantation work and maintenance besides employment in road
construction, This will increase further in the next decade,

This strengthens our view point that the programme of clearfelling
that we have suggested will benefit the country doubly through
increased production of present and future consumable material and
increased direct employment in forestry work for the weaker

sections of people,

11.11 The additional employment generated in the industries
sector has not been determined by uss But as suggested in para
11,4, if the industrial employment as worked out for the model is
translated for the inaccessible areas of the country as a whole,
the total employment in the industrial sector is likely to be
about 7 million man~days for this restricted area alones

11,12 The massive labour requirement in the programme suggested
will mean organising, raising and training»of labour force of a
sizeable magnitude and the States must start thinking in this
direction, if they want to take up the programme in richt earnest.
Wherever possible, employment may be provided to students during
summer holidays for specialised work of short duration.
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ORGANISATION AND TRAINING

12.1 The programme that the Commicsion has recommended to the
States in the previous sections requires, during the seven years
starting from 1974, an average annual investment of about [534 crores
in clearfelling, plantation and maintenance, The programme also
requires during the same period of seven ycars an industrial
investment of Rs.815 crores in supporting forest based industries
out of which atleast Fs;611l crores will have to De directly invested
by the States in paper and pulp factories in the public sector.
Considering that during the Fourth Five Year Plan the States

would have reached a level of P8 crores only in annual investments
in plantation, thc plantation programme suggested by us will
require special organisation and efforts to be successful. We
have'already explained the peed for an institutional approach in
the matters This is a new approach to most States and will have to
be appreciateds States have not so far directly invested in forest
based industries except to a very marginal extent in saw mills

and wood treatment plants. A direct investment of Bs.160 - tols340
crores in pulp and paper factories which are the most sophisticated
type of forest based industries, will recuire a new expertise

and tremendous oxrganisation,

12.2 e have indicated the broad priorities for clecarfelling

and exploitation of inaccessible areas and we have also emphasised
the need for linking this up with a suitable industrial procramme
for full utilisation of the exploited forest materials 1In each
Statc, the details of location of the arcas that will be taken up
in the procrammcs and the annual felling and exploitation and
plantation serics will have to be worked out. The area attached

to the industrial complex is to be completely exploited in 20 ycars'
time and replaced with suitable man-made forests. Detailed

nrcject estimates for the type of raw material that will be

throvn up by tho above felling and exploitaticn programmes and

€0
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new plantation yields will have to be made so that the incustries
to be organised for utilising the materials can be suitably plann
In each State, which has to take part in the programme, there is,
therefore, an immediate need to create a Planning & Project Analy:
and Estimation Cell and a Project Leader appointeds The Cell wil!
work out all the details before the end ofhjune 1973 so that the
programme of exploitation can start from the beginning of 1974.
The Project Leader will select his team mates for the Cell and be

ultimately in_charge of the Forest Corporation,’

12,3 While the Planning and Project Analysis and Estimation Cell
1s procceding with its work, the Lecader should also work out the
structure of the Corporation and the requirements of the staff at
various levels and take steps for the formation of the Corporation
and getting the staff in position in time to enable the programme
to start at the beginning of 1974, The financial expert of the
Corporation should be brought into the working from the beginning
itself s6 thet he is quite familiar with the objectives and
difficulties.

12,4 The financial support for the plantation programme has to
be obtained. The leader of the team, helped by the Chief Conservat
of Forests, should take this up and get the details worked out in
time so that the State authorities can finalise the credit
arrangement with the Agricultural Refinance Corporation in time

for the programme to start at the beginning of 1974,

12,5 The selccted personnel may have to be given suitable
training in project analysis and formulation to fit them into
the new rolc in the Corporation. The training programmes for all

the staff should be suitably phased and the work organised.
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1 2‘. 6
has worked out the programme of exploitation and the type of raw

Once the Planning and Project Analysis and Estimation Cell

material and the quantities that can be expected annually during
the 30-years cycle, steps will have to be taken to .plan and develop
the supporting industrial complexe The Royal Co&mission on
Agriculture (1928) had recommended the location of a suitsble
Forest Utilisation Cell in the Chief Conservator of Forests®
Office to enable forward planning and utilisation of forest mater=
jzls and also to help the planning of conservation and explcitation
programmes. -Though there are Forest Utilisation Cells in many of the
States, this is a very rudimentary 6rganisation. We recommend that
a strong Forest Utilisation Cell should be immediately developed
Undef the Chief Conservator of Forecets which would take up the\
work of planning the inddstrial complex to support this special

The Forest Utilisation Cell would

aleo be working cut the oxport promotion aspects of forest

programme on a pricrity basiss

products for the State as a whole and for the Forest Corporation.
Having planned the industrial complex, the Forest Utilisation Cell
should take steps to ascertain private sector investment in the
irdustries and also liaise with the Central Government authoritics
to try and avail of the Central programme for paper and pulp

To the

extent private sector investment or Central participation is not

development to help the State exploitation, if possibles

“forthcoming, the Cell should pass on to the Chief Conservator of

Forests apd'the Project Leader, the type and size of the industries

that the State will have to put up to support this progranmes

12,7 Vhcn the State enterprises include sophisticated industries
like paper and pulp, a strong Industrial Cell should be created
under an able leader to prepare detailed projsct feasibility reports.
The leader will be the technical expert who will be incharge of

the $ndustrial complex under the Corporation or its subsidiary.

Fe shenld be suppcrted with the required experts in finance,

econcmics and technclooy to enable them to handle the job
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efficiently. Where necessary, suitable consultancy services
including the services of Central coxperts should be sought. The
team should work to the time-~frame so as to get the industrial
complex started according to the requirements of the special
programme and the availability of the finances for the schemes

12,8 Under the division of labour between the States and the
Centre under our Constitution, industry is a Central responsibilitye.
The financing of the special schemes of plantation and industries
will have to come from the Agricultﬁral Refinance Corporation,
c¢ommercial banks and the industrial lending institutions like
Industrial Development Bank of India, Industrial Finance Corporation
and Industrial Credit & Investment Corporation of India, These are
all controlled by Central legislation and Central planninge The
massive programme we have recommended cannot be put'through

smoothly at the State level without constant support from the
Central Ministry of Agriculture, The Forestry Division in the Union
Ministry of Agriculture should be strengthened by a Planning Cell
headed by an Additional Inspcctor Geoneral of Forests for support

to the States in the programmee This Cell should act as the trouble-
shooter for\the States with the Central Ministry fbr getting their
problems solved with ‘the Ministries of Industry, Finance, Banking
otce This Cell will also take the lead in export promotion of

various forest matericls and wood bascd productse

12,9 The Planning Cell, as we have envisaged as a trouble-shooter,
will not be effective without a strong support at the Ministers'
levels The programme suggested by us is ncw, massive and requires

a lot of organisation, funds, cquipment.ond cxpertise both indigenous
and foreign. We, therefore, recommend that the Ministry of
Agriculture should tazke up to the Economic Committee of the

Cobinet, for quick decisions, such problems as may arise in

the Ceil for which an inter-departmental agreement satisfactory

to the programme cennot be obtained by mutual consultations at

that levels
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12,10 Though the State Industrial Cells have the basic
responsibility for formulating the detailed project reports

for the forest based industries for the State to support the
special programmec, sophisticated industrics like paper and pulp
do not have large number of experts in the country., Each State
as such cannot have a strong Industrial Cell to support their
programnes.' A Brains Trust of the top technical expertise in
such industries may have to be formed by the Planning Cell in
the Forestry Division at the Centre supported, 1f necessary, by
indigenous and foreign consultancy to help the States in
formulation of detailed project reports, Thls group wili also
be in a position to suggesf quick programmes of applied research
to the Forest Research Institute, Dehradun, for utilisation of
various mixes in the programme of pulp and paper haking so that

the various mixtures we will be getting from the massive cxploi-

tation of existing conservation forestry in the various States

can be bost utiliced,

12,11  The normal budget of the Forest Departments in the
States and the Plan budgets may not be in a position to provide
any substantial funds for the creation of the Cells we have
recommended in the State sectore The Planning Commission has a
spocial scheme for eiving cmployment to technical personnel
during the Fourth Plan pericds The Commission would suggest
that the employment scheme of the Planning Commission for
technical persons in the Fourth Plan can be made use of in
funding the Cells in the State sector as recommended in the
Reporte These Cells will be absorbed in the Forest Corporation
and the State Forecst Department during the Fifth Plan period,
The difficulty is only durina the Fourth Plan and this fits in
very well with the objectives of the unemployment scheomee There
is both continuous cmployment and only a temporary lack of

finances in the State sector cduring the Fourth Plane
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12,12 + In paragraph 3.12 and 9.21 we have drawn attention to
the need for substantial research to suppbrt the man-made

forest programmece We have also drawn attention to the nced for
quick research in various industrial problems that will arise in
the Utilisétion of various types of pulp material in thc paper
and pulp industry. A strong research base which at present is
non=existent will have to be created in the country both in the
States and at the Centre to support this programme. The
Commission is examining this subject in some detail and will
deal with the subject in a subsequent Reports Meanwhile, the
States and the Centre may examine in some detail the requircments
of the man-made forest programme in the matter of supporting

researche
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Appendix-j

EXPENDITURE ON AND REVENUE FROM FORESTS UNDER
THE CONTROL OF STATE FOREST DEPARTMENTS(1969-70)

State | Total ! Bxpenditure ' Forest }%_prenue_Spent
' expendi- L%s.in lakhs) | Revenue ' Normal' Plan
, ture(Rs. , Normal{ Plan: (Rs.in :
 in lakhs) o ! lakhs) ' !
L 1 ! '.' : ll_
T : 2 y 3 1 4 1 5 6 4 7
Andhra : | '
Pradesh 310.46 253.73 56.73 601.16 42.2 9.4
Assam .
(including
Meghalaya) 193.69 139.85 53,84 376.87 37.1 14.3
Bihar 253.04 157.84 95,20 401.51 39.3 23.7
Gularat 216.86 148,70 68,16 442.30 33.6 15.4
Haryana .76 52.37  27.39 34.44 152.1 79.5
Himachal
Pradesh 559.66 389.86 169,80 652.35 §59.8 26.0
Jammu &
Kashmir 219,61 162.36 57,25 490.00 33.1 1l.7
Kerala 313.06 261,35 51,71 822,89 29.6 5.8
Madhya :
Pradesh 765.55 652,20 113.35 2886.13 25.2 4.4
Maharashtra 891.34 702,95 188.39 859.79 8l.8 21.9
Mysore 710.84 523.90 186.94 1401.56 37.4 13.3
Nagaland 32.66 21.89 10.77 16.18 144.2 70,9
Orissa 321.32 170,02 221.30 658.29 25.8 33.6
Punjab 124,70 64.23 €0.47 64,33 99.8 94.0
Rajasthan 155.75 123.67 32.08 100.18 123.4 32.0
Tamil Nadu 270,91 194.95 75.96 335.16 58,2 22.7

continued....
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1 2 3 4 5 6 7
Uttar A
Pradesh 735.87 485,83 250.04 2022.14 24.0 12.4
West :
Bengal 227.35 165.47 €1.88 244.70 67.6 25.3
Manipur 7.70 1.34 6.36 5.3¢ 25.1 119.1
Tripura 49.99 39.24 10.75 19.37 202.6 55,5

N.B. Figures are provisional.

Source: Forest Statistices Bulletin No. 12 (Central
Forestry Commlission, Ministry of Agriculture),
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Appendix IIT

REQUIREMENTS OF FOREST RAW MATERIAL
IN
1980 AND 1990

1, Methodology and Assumptions

1.1 A preliminary sectoral analysis of the forest and
forest industries sectors has been recently completed by
Professor G.R.Gregory, a Ford Foundation Consultant, for the
Planning Commission. The methodology adopted in this report
was utilised in working out the revised raw material require-
ments for the decades 1980 and 1290. Based on available dala
of Indian production for all major forest based industries,-
estimates of India’s'requirements in 1980 and 19920 were made
for each industry on the basis of projected population and
per capita Gross Domestic Product. From these estimates it
was possible to determine the wood that must be provided by
India's forests if these products are to be produced. The
detailed estimates are presented in the accompanying tables.

1.2 The term "requirements" is used as the amount of a
product that would be consumed by a population of the specified
size, receiving the assumed per capita income provided, wood
products are supplied at the same relative prices and under
the same quantitative restrictions on consumption, that
exist during base period.

1.3 Estimates of population and income during 1980 and
1990 were taken from estimates of the Planning Commission. For
1980, population was estimated at 680 millions and per capita
Gross Domestic Product at Rs.670; for 1990, pbpulation was
estimated at 800 millions and per capita Gross Domestic
product at Rs.900. "

Estimates of wood product consumption in 1980 and 1990

were based on the following assumed income elasticities
adopted from the F.A.0. studies for the region with suitable
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modification.
Sawm woed | 0.8
Plywood 2.0
Particle Board and Fibre
Board 1.0
Newsprint, writing and
' printing paper 2.0
Industrial paper 2.5
Absorbing tissue 3.0
Round -wood 0.5

2, Revised Reguirements of Raw Materials

2,1 The base study by Prof. Gregory has used the
production data provided by the Central Forestry Commission
which are in turn based on the statistical returns from the
States. Examination of the source data and data from other
sources like the Planning Commission studles and the Ministry
of Industrial Development indicated certaln error possibilities
and gaps due to non-reported production. Certain forestry
production from non-govermment forests and from agricultural
lands appears to have been omitted. These and other sources
of errors that might have cropped up in the calculations and
other relevent information in respect of various products have
been examined while revising the requirements calculations.

2.2 Certain nmis-classifications in the production
returns from the States were also noticed. Normally, the
trees are sold standing to the forest lessees and they fell
and convert the material to various utility classes which are
subsequently processed for the production of consumer goods.
In practice there is no recognised use of wood as pulpwood.
Some paper mills purchase what is commonly called fuelwood
and use it as pulpwood, others purchase it as a waste material
from saw mills. The recorded production of pulpwood can
thus remzin grossly under-estimated. Similar is the situation
in regard to poles and pit prons. The case of fuelwood is
eauaslly intrigueing. From the available information only
about 1Cs ecozmes from rocorded sources.
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2.3 No studles have been made on the use of non-
industrial wood in the rural and in the semi-urban areas
from the consumer and on an all India basis, Isolated studies
have, however, been made in respect of certain regions
surveyed by the Pre-invegtment Survey of Forest Resources.
These individual regional studies show very great variation
from the assumed figures up-till now in respect of products
like sawnwood, round-wood and poles and fuelwood. Although
these studies could not be taken as representative or
averages for the whole country, they do indicate the possible
errors of assessment and point to the need for more systematio
studies for the country. While analysing the data the basic
consumption data of forest raw material and forest
products were corrected and up-dated on the basis of the data
provided by the regional studies conducted by Pre-Investment
Survey and various other State agencies.

2.4 The revised requirements for 1980 and 1990 and the
supporting tables from which these requirements have been
obtained are given in statements 3.1 to 3.8.
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Statement 3,2

Fuelwood Requirement 1970 to 1990
(From Forest and Non-Forest)

ITems Fuelwood Requirvements G000 m=)
1970 Q 1975 1980 51990
| —-—" -t
Fuelwood § 203 0 233 0 256 300
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Statement 4.1 Appendix IV
INVESTMENT (EQUIREMENTS DURING 1980 IN FOREST INDUSTRIES
' SECTOR
Industyies ' Investment ' New produc-~ ' New capi-
' in Rs. per , tion required' tal requir-
* unit of , (1000 tonges , ed (1000
' gdditional - or '000 m? ) , Rs.)
' product ' '
Savmwood (000 m3) (1) 150 1412 211,800
Plywood & Veneer .
(1000 m3) 800 . 190 152,000
Particie Board 1000 141 141,000
Fibre Beard 940 - 81 47,940
Newsprint (2) 3600 476 1713,600
Printing & writing :
paper (3) 5000 430 2150,000
Industrial paper 4200 27 1138,200
Absorbing paper 6000 44 264,000
Others 3000 283 842,000
Dissolving Pulp (4) 5000 297 1485,000
Total 8152, 540
Total for newsprint, printing : - 6114,800
and writing peper, industrial : or
paper, absorbing paper and others(5) 611 crores

(1) Excludes sleeper productlon as no additional sawing
1s regulred.

(2) Based on H.P.C. integrated newsprint mill and also
based on Asian Newsprint Study by FAO for Uttar Pradesh.

(3) Based on a Study made by a reputed consulting engineer-
ing firm of Il'ew Delhi. A
(4) Dissclving Puly - Thils $tem has been calculated but

excluded from the totak of pulp and paper as it is felt
private sector would absorb this lnvestment,

(5) Tnvestment in Sawnwood, Plywood and Veneer, Particle
" Board and Flbre Board will also be absorbed by private
sector.
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Statenent 4,2

INVESTMINT PEQJINREMENTSI.DURING 1980 IN PRODICTION
FORESTRY PROGRAMME (LOGGING AND PLANTATION)

Forestry Production' Investment

and Plantation) ' nal m3 of

1 timber/ or
per ha cost
' of plantatio

' (1)

t

, Additio- ' Addi-
Programme (Logging ' per additio-, nal coni- ' tional
' ferous
! produc-

' tion (in

I

- eyt ap -~ -

1000 m3)

1

'
!
1
1
!

hard-
wood
produc-
tion
(in
1000m®)

' Capital

, Tequired
''in

(1000 Rs,)

- e ey -

From indigenous conifers
by infrastructural
development. . 110

Bringing inacessible

hardwood forests

(1,00,000 ha) by

cleagfelling (ylield

40 m°/ha.) 80

Clearfelling valu-

able forests"

(50,000 ha.)(yleld

40m-Yha, ) 80

Low quality mixed

forests

(4,00,000 hg.) :
(vle1d 15 mS/ha.) 70

From existing

plantation

(1,24,000 ha) mostly
Eucalyptus to be

regenerateg by copplce

(yield 8 m°/ha. 15
per year)

Plantation Investment
ropica ne
(1,76,ooogha) (11) 1687

Fast growing Spécies
(2,75,000 ha) 1647

Teak and other commercial
specles (2,03,000 ha.) 1468

Bamboo (72,000 ha) 800

3660

4000

2000

6000

1000

402,600

320,000

160, 000

420,000

15,000

206,912

452,925

298,004
57,600

Totat

5453, 041

or 242 crores.

(1) Areas clearfelled will be planted.

~ The annual clearfelling

and planting target pine plantations will be 1.04 lakh
hectarcs between 1974 and 1980 since the programme will

start from 1974.

(11) Incidental clearfelling material from this area has not

been accounted for.
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Appendix - V

Statement 5.1
INVESTMENT REQUIREMENTS DURING 1990 IN FOREST INDUSTRIES SECTOR

Industries | Investment  New Produc- New capital
in Rs.per tion required required
unit of ('000 tonnes (*000 Rs.)
additional - 3
product. or '000 m™)

Sawnwood (in '000 m°) 150 2765 414,750
Plywood and Veneer 3

(in '000 m*) 800 247 197,600
Particle Board 1000 78 78,000
Fibre Board 940 39 36,660
Newsprint - 3600 491 1767,600
Printing & Writing paper = 5000 €18 4090, 000
Industrial peper 4200 517 2171,400
Absorbing paper 6C00 77 462,000
Others 3000 433 1299,000
Dissolving pulp 5000 272 1360,000
Total 11877,010
Total for ﬁowsprint, . ' 9790,000
printing & writing paper or
industrial paper, absorb{ng 979 crores.

paper & others.
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Eratement 5.2

INVESTMENT REQUIREMENTS DURING 1990 IN PRODUCT ION

FORESTRY PROGRAMME (LOGGI

NG AND PLANTATION)

Forestry Production |Invest- ' pdditio- ' Additio~' Capital
Programme (Logging &,menu per !'nal coni~ ' nal hard' required
Plantation) ‘additional ' ferous 1 wood 1 in
m> of ' preduc- |, produc- ! (000 Rs.)
timber or ' tion 1n ; tion in3
per ha, 1 (1000 m3 ), (t000 m“)
icost of ' ' '
'plantation | ! '
From thinning of ' a
pine wood planta~ 30 704 - 21,120
tion raised in
previous dgcade
(yield 4 m°/ha/year
From Coniferous ~
forests by bringing 110 3409 = 374,990
infrastructural
development.
From fast growing spp.
planted earlier - 2750 82,500
(2,75,000 ha)
Bringing additional -
inaccessiblg forests
(yield 40 m®/ha.)
By felling additional 80 - 2000 160,000
(50,000 ha.) valuable
forests.
By felling additional
mixed forests 70 - 3000 210,000
(2,00,000 hg.) -
(yield 15 n~ /ﬂa)o
Plantation Investment
Pine (220,000 ha) 1687 - - 371,140
Teak & other commercial
sgec1es %1,o0 000 ha)l468 - - 190,840
By felling & planting of
additional 8,00,000 ha.
of mixed quailty forests
not specifically geared
to the re%uirement of
1990 but for export, - - - 1330,400
Total 3060,990
or

306 crores.
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Appendix . VI

ECQIOHIC AND FLNANCIAL ANALISI3 OF CONVERTING
HARDWOOD TEZMPERATE FOFESTS IN EASTE Y HIMLLAYAS
OF WEST BENGiL - 2 HOIEL

1. Degeription of Forests & Suggestod Convers
In the Fastern Himglayas parbicularly in Dar,]oo]ing

District temperate hardwood forests consisting of specles liko
Michalls exgalsa, castanopsis, Machilus, Quercus and a host
of othor spocies in the lower zones occury lMuch of this
stapding timber is either meture or over-maturo and heve
ceased to produco inércnnont; Theago forests are in rancte
arcas and have romained hitherto inasccossible, It is, thoroforc;
highly dceirable that thése forests aro converted to utilise tho
groving stock befare they are completely doteriorated, Since tho
erca is ceapable of producing highor ingcramont per unit arca the
oxisting gtock could be roplaced by veslusble industrial timber
species to cbbtain higher production per unit area., Spocies which
can be succcssfully grown ars Pinus paiuls, Cryptomeria Japonica
and Qupressis cashnerien.
o,  Exdstipg Method of Exploifgtioni=

‘Duo to lack of rouds in the Bastorn Himalayas and almost
conplete sbscneo of rniedern iogging techniquos and the roquisito
oquipment, tho oxis+ing rnothod of exploitation relics ontirely
on manual lsbour, Since skylino cranes, trucks and tractors
ere not in uso, it is.not possible to oxtract tho timber in tho
fom of lngs; In this method thoro is wastago hoth in the
felling and conversion and it is ostimated that only abouf
40% of the tdnl rouniwood volurio is convortod into stem timber,
The Wost Bongal Statc Govormment has alroady startod converting
those forcsts on a large scale by using modern logging tochniguos,
There is nced for nodern logging fo_!f mtplbitation and consequent
utiiization of these forosts,. |
3 llcod for Investnont -

Thoso inaccossiblo forosts would roquire infrestructurc
dovolopmont and nachinorics consoquently involving investnoent, Duo
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to pauvcity of State Govermment's resources much of the area has
st11l remained unexploited. It would be worthwhile to tako
money from the Institutional sector to finance development; ‘This
econoric model exeminos the feasibility of financing the infra-
structure development and plmtatioh through commereial sector
end the requiremeont of financos for a unit area incluling phasing
of loan requirement snd intorest and capital payments, It is prosumod
monoy could be .borrowed at 7%,
4, Experioncos-
Considerable e:cperlénce has already been gained by the

State of West Bengel on the use of long and short distance ekyline
cranes, cable cranes, mountain tractors, and the use of improved
saws aznd axes and other basic logging equipment for felling.

By using modern lbgging equipment, percentasge conversion
has been increased to 80, A net increase of sbout 40 per cent in
the present out-turn by the. existing method has been achlieved.
The techniques of raising forest'planbation has also boen perfected
although tho seed procurament is a bottloneck,

5, The Projechi=

The project will consist of felling of trees and their
convorsion into logs at tho stump site with the help of modern
tools and transporting of logs with tho holpbf skyline crano
from the folling site to a convenient place for sale, Tho
clearfelled arca will bo planted up with P, petulg on a rotation
of thirty yoaré. Aitema‘be species for planting could beo
Cryptomeris Jap-nica or Cupbressug Gashmerisna, These have not
becn considered, The financial analysis has beon worked out for
10 years presumlng that money could be borrowed at 7%, Tho
analysis could bo carried through for the entire period of 30 years;
On the basis of converting 1,500 hectares amnuelly, it is proposed
to convert the entire area of 45,000 hectares within the project
boundry in the next 30 years, It is presumed that the material
felled during the process will be linked with industrial utilisation
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by suitebly locatirg an industry although its non-esteblisiment
should not influence the decision to convert the forests as
the market alrcady oxists, Tho phasing of loan requirements
suggeste that in the first 4 yoars before the project '
becomes on going sbout Rs,8.18 million will be required,

This loan can be taken by valuing the land and the resources
appropriately to obtain the equity capital against which
borrowing can be made, From 5th year the revenus fram timber
felling will be cnough to form the equity capitel for further
borrowing and peyment of'irrbor_est; At the ehd of 24th yéar tho
progremme becanes sclf sustaining, The nominal surplus from
15th yoar will be utilised for fubture duvelopment noada.

6. It must be emphasised that the model has been worked
out with cortain parsmeters, This is in no way rigid and
each State has to do its own exerciso based on tho economics
porameteors prevalling in thelx regions to arrive at more
precise fomulation of tho project and estimates of

benofits and costa,

7 Tho details of investmont costs and bencfite are given
i{n Statomonts 6,1 to 6,4 including the foot-notes to the
Statements,

84 It will be seen that the benefit cost ratio will work
out to 1.28 assuming 7 per cont discount rate and tha inhomal
rate of roturn will be between 9 and 10 per cemnt,
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Explanatory note to Statement 6.1 and 6.2

Costs per hcctare for logging

Roads On the basis of 1 Km of road per 1 sq.Km.
or 100 hectares of forests.

New Construction Rs.75,000/Kn.
75,000 = Rs.750 per hectare
100
Road maintenance Rs.1,000 = Rs.10 maintenance
100 per hectare.
Machineries

Mechanised hauling by ropeways will have to be combined
with road construction in most places, and short distance
skyline crane (Kupfer skyline 300 m or Czechoslovakian
Transport Cableway 500 m ) will be utilised.

For every 50 hectare unit, an investment of
Rs«1,10,000 is necessary including spare parts.

These machines will work for 10 years or will
tackle 500 hectares.

Staff for Logeing

For 1,500 hectares of area, the supervisory staff
will be according to the requirement in the fleld. But
normally for drawing up a commercial project, overhead on
staff should be kept as low as possible. Hence the
executive staff has been kept at minimum. It may be
emphasised that each State may establish its own
norm and adjustments may de possible. The annual pay
of staff ete. for logging a 1,500 hectare area has been
kept as Rs.72,000/-. This includes the pay of 1 D.F.0.,
2 Rangers, 2 Foresters, 6 Forest Guards and 3 Clerks.
The staff pattern is only suggestive.
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Maintenance Cost (including pay of Crane & Tractor Operator)

No. of working days in a year = 150

No. of working hours = 450 hours

One unit will clear 60 hectares of forests (actual felling),
Each day the machine is working for 3 hours.

Pay of Tractor Driver etc. Rs.12/-
Price of Petrol & 0il Rs.10/-
Repairs Rs.. 2/=

Rs.24/~ day
J+ The maintenance cost/hectare = Rs.24x150 = Rs.60.

Plantation Cost

Establishment ' Rs.300 p=r hectare

Staff Rs. 40 per hectare annually
Contingency Rs. 27 per hectare annually
Maintenance cost 2nd year Rs+105/ha

Maintenance cost 3rd year Rs. 75/ ha

Explanatory note to Statements 6.3 and 6.4

Benefit that will accrue due to the project will consist
of the following:- -

Higher yield that will be obtained from the area
because of new roads and logging machineries.,

Higher price per unit of stumpage due to
efficient conversion.

Lower plantation costs due to roads.

Better supervision and fire control.

Better growth from the plantations.
quantification of benefits will be as under:-

Average volume of timber on the Singalila Range,
Kalimpong Areg is about
4+106+102)=104 m®

It 1s assumed that 80% of this volume will be converted

into logs and sold in depot in other words 83 m3 of timber
will b2 sold 20% being cut and logging wastes.
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Average price of timber logs in depot is Rs.40/m°*,
.% 83 x 40 = Rs.3320 o Rs.3300/ha.
Less felling costs @ Rs.10/mS** = Rs.3300-800 = Rs.2500/ha

4 figure of Rs.2100 is adopted as an average of the area.
(The mst of the revenue will go to the State exchequer
and not as a part of the programme).

If the old practice of timber felling would contine_ then
404 of the standing volume will_be extracted and sold at
Rs.10/m3 instead of Rs.40 per mS,

Or Rs. 40 x 10 = Rs.400/ha.

oo Benefit due to the project only Rs. 2100
Bs. 400

Tis. 1700
Due to replacement by plantations the following benefits
will accrue to the project.

Thinning yield at _10th year @ §0 mS per hectare
valued at Rs.30/m3 = Rs.1500 per hectare.

Final yield at 30 year @ 300 m°/ha. at Rs.40/m°
= Rs.12000/ha.

If the project was not undertaken Rs.400 would have come
from the area.

’. The actual net benefit because of the project is
Rs.13500 ~Rs.400 = Rs.13100 .

Benefit in terms of employment directly and indirectly
due to the project have not been worked out but will be

considerable

¥ This price has been takKen as an averagg. In the specirfic
case, an average price of Rs.100 per m3 has been obtained.
This higher price has also been considered to work out
another model in Appendix VII.

** Tt varies from Rs.9 to 10 per ma.
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APTENDIX = VII

FINANCING DEVELOPMENT OF PULP N2 PAPER
INDUSTRIES IN THE PUBLIC SECTCR2 BASED ON STANDING
FOREST RESOURCES - A MODEL

l. Assumgtiggg:

1,1 This model demonstrates how the much needed integraticn
between forestry and forest industries in the public sector can be
brought about in the future in India by converting the hitherto
inaccessible hardwood forests in some States. The assumption is
that if a suitable area is located, then the rescurces could be
utilised to start the industries by initiating thg process of
clearfelling and plantation. The standing forest resources will
not only provide the raw material but will also provide the much
needed capital., Clearfelling of these forests will cnable mobili-
sation of sufficlent capital further borrowing fron institutional
sectors to finance the development of industries énd thus a new
approach to financing can be utilised for the development of pulp

and paper industries in the public scctor.

1.2 The model demonstrates thé possibility of cstablishing a
pulp and paper unit in an inaccessible forest area in the Eastern
Himalayas extending over an area of about 45,000 hectares. The
growing stock consists of temperate hardwoods.

1,3 The category of utilizable timber in an area of 80 hectares
after clearfelling as obtained in the field is civen in the

continuede.s
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Statement belows—
Statement 7.1
Total Volume and Volume per Hectare

Utility Class . Total volume § Percentage$ Volume per
in m3 of volume } hectare

Volume of timbor

for construction 6872 86 86

Plywood, Veneer and 1128 14 14

others,

Total 8000 100 100

Pulpwoad Volume - 20000 - 250

N.B. The total growing stock of timber is 100 m3/hectare
and the pulpwood volume of 200 m3/hectare is adopted
for the model. '

1.4 The moéel assumes that the entire 45,000 hectares area will
"be converted into plantation of either Cryptomeria Pinus Patula or
Cupressus Cashmiriana over a period of 30 years by'annually clear~
felling and planting 1500 hectares., It also presumes that 45,000
hectares are in compact blocks so that the annual felling and
planting area of 1500 hectares is in a concentrated patch. It can
always be argued that such conditions may not exist, But the
assumption in the model is implicit,

1.5 It is also presumed th:t the area is suitable for planting
and the plantations will give/thinning yield at 10th year of
50 m>/hectarc and sawnwoodsPulpwood at 30 years.

1,6 Before clecarfelling is undertaken the area has to be opened
up by road. Machineries for logging have to be purchased and other
infrastructural facilities will have to be made.

le7 If the area 1s clearfelled on the basis of the data given
under paragraph 3, the annual availability of wood from the 1500

continued,..
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hoctares clearfelled area will be as civen in the Statement belows

Statement 7.2

Annual Wood Availability in mS
Utility Catcgory , Totel wood in m3
Construction timber 1,29,000
Plyviood and miscellancous 21,000
Pulpwcod 3,00, 000%

* Pulpwood although available may not be utilised

in the beginninge
1.8 Once the road is built and the necessary infrastructure is
put up, timber could be sold near any forest depot. The total value
of{timbcr excluding pulpwood for which fhere will be no market
initially, will be as belows-

Statement 7.3

Annual value of Wood as a result of Clearfelling

g
§ Utdlity Price per 1§ Total in million
y Categery ‘ . mi* R3e
Construction 100 12,90
Plywicnd & others 50 ' 1.05
! Tetal ‘ . 13,95
Pulpwood or Fucl- 10 3.00
wood : '
Total including: 16,95
Pulpwood

* Actual price’ obtained in a specific case,
NeBes Annual availéble capital resourccs will be
B%13.95 million till the pulpwood finds a
markot. '
1.9 In order to cnable the programme to go on inirterruptedly
it will be botter 1f the entire aroa is transforred 6 & Corporation,
which will be able to borrow moriey from institutional cacncics on
the breis of 10ad and cxisting timber resources, It is presumed
that tac 1ns-iteticnal fingnces will be aveilable and the

continucdeee
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industrial lending.institutions like I.F.Cey J.CuYaColey.and others
will support the industrial programmc.

1.10 Based on the annual availability of raw materials, the
industries that can be sustained in the area sre shown in the
Statement belows—

Statement 7.4

Annual Raw Material Availabjlity and the Size
of Industrics

- —— e = s e T

Categories of Annual Raw material }Annual capacity
industries availability# f the unit

m3
Pulp and paper mills based 3,00,000 m 60,000 Tonnes

on hardwood (% m3 hardwood/
Tonnes of finished product)
3

Integrated saw mill unit 1,00,000 m3 50,000 m™ **
(Saw millingy seasoning &
treatment plants).

Plywood and Vencoring 20,000 m3 5,000 m3

(Taking 40% conversion). (total production

#  The model assumes that the necessary feasibility studies
will be undertaken before the paper unit is established and
that the minimum long fibre requirement will be mets It may
be stressed here that the model demonstrates a possible
financing approache The technicalitles will have to be gone
{nto by each State after identifying such a project.

#%  The Saw mills and plywood unit will be from the private sectox
and as.such has not been considered in the mpdele

2. Capital Requirementss
2,1 Before any industrial programme is undertaken it 1s neccsgsary

first to lay thc infrastructure in this inaccessible forest arecas
to bring the timbexr outs Thérefore, the investment has to be
phased out. It is prosumed that the infrastructqte development
will take 4 years and from the 5th year onwards the actual felllng

will start,
2.2 It is also presumed that the industrial development prepara-

tion will start from 5th year after adequate finances have been

obtained,
¢continuedsss
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2.3 The annual investment requircemonts for infrastructure
development is given 1n the Statement belowie
Statcmont 7.5

Annual Investment Requiremont for Infrastructure
and Plantation (for 10 ycars only)
(5. in million)

Ycar § Investment on roads and 3 Plantation#* Total
other infrastructure # investment (2+3)
1 2 3 4
0] 2,022 - 2.022
1 2,037 - 2.037
2 2.052 - 2,082
3 2.067 - 2.067
4 1,347 1500 2,847
5 1.362 1:500 | 2.862
6 1.377 1,500 2.877
7 1,392 1.500 2,892
8 1.407 1,500 2,907
9 1.422 1,500 2.922
10 0.312 1,500 1.812
11 0.312 1,500 1,812
12 00312 1.500 1.812
13 0.312 1.500 1.812

* Roads (a) Bs 75,000 and dnnsity of road 1 Km per $Ge Keme
of forcst ' Machinery
(b) s 1,10,000 for 50 hectarcs unit (life span 10
yoars) to be obtained in 4 yoars.

Staff (a) Rs 48 per hectare annually
Road Maintcnancz Rs 1000 per K.m,
Maintcnance of Bs 60 per hectare
machinery

#% for plantation an average of Rs 1000/ha including the
cest cf staff, ctce has becen adopted,

during
‘clearfelling

0N 00 0400 ap 6D

2.4 The industrial planning will be staggered according to
tho followings -
Prpcr incustry to bc established by a process of

continucdeee.
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initiation starting from fourth year to synchronise with the year
of felling. The investment requirements for industries alonowith
clearfelling and plantation investment is given in Statement 7.6.

Statoment 7.6

Investment Regiirements for Clearfelling,
Planting and for Pulp and Paper Industries.

(Bs» in millions)

al -na..u»nunouu“J

Year Investment on Plantation : Investment ] Tatal
roads and on paper § (2+3+4)
afforestation industry @ ;

1 2 3 4 5
0 2,022 - - 2,022
1 2,037 o - 2.037
2 2,052 - - 2,052
3 2,067 - - 2.067
4 1.347 1.500 75.00 77.847
5 1.362 1.500 7500 77.862
6 1,377 1.5C0 75400 T7.877
7 1,392 1.500 7500 77,692
8 1.407 1.500 - 2.9C7
9 1.422 1.500 - 2,922
10 0.312 1.500 - 1.812
11 0.312 1,500 - 1,812
12 0,312 1,500 - 1.812
13 0.312 ' 1.500 - 1.812

@ Based on Rs 5000/ tonne of additional production,
The phasing may be done according to the availability
of finances.

3. Financings
3.1 If the arca is transferred to the Corporation it will have

- no money to start with and will have no liquid cash till it has
started clearfelling from the fourth year. The pulpwood and

fuelwood will not be sold till the eighth year, Therefore,
Continuedo Y
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the Corporation will have no cash as equity capital against which

it can float loan in the market. The only possibility is to value
the land and against this, moncy could be borrowed from the institu-
tional séctor. Total land is 45,000 hectares. If this land is
valued without the standing timber at Rs 100/hectare then the total
equity becomes Rs 4,5 million reculremcnt for infrastructure
devc¢lopment is about n8.178/mAga1nst is 4,5 millicn this money could
be borrowed on the basis of 2 ¢+ 1 debt equity ratio and the
programme of infrastructured development can be undertaken to

initiate the process of clearfelling,

3.2 The capital resources picture after felling sterts would be
different from the fourth year onwards and is given in Statement 7.7.
Statement 7.7

Capital Resource from Fifth Year
(ks in million)

Yoar Cross revenue § Net revenue#* Payment of 3 Surplus available
from clear~ after deduct- & intcrest at$ after plantation
felling t'ing felling 7% ** expenditure and

cost interest payment

1y 2 , 3 4 5

0 - - - -
1 - - ~ - -
2 - - - -
3 - - - -
4 13.95 12,60 0,572 10,53
5 13.95 12,60 0.572 10,53
6 13.9% 12,60 0,572 10,53
7 13,95 12,60 0.572 10453
8 16.95 15.60
9 16495 15.60
10 16.65 15,60
11 16.95 15,60
12 16,95 15,60
13 16.95 15,60
% Deducting felling costs = @ Rs 9 per m3
¥% Interest on the accumulated borrowed capital during the
first four yecarss Capital payment will be made after
comploting the industrial venture,
2.3 In fcux yoers the surplus aveileble from clearfelling

will be I5s 42 nillions This cquity will not be enough to flozt a

continuedas.e
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loan of Rs 300 million required for the industrial venture. 1In the
equity capital standing timber can also be valued now since the
infrastructure development has taken place and the timber has a
markets If the standing timber on the entire 45,000 hectares is
valued at Rs 60 million as the equity, it will be a reasonable
valuation. This has to be reduced to 4/30th on account of exploi-
tation in the first four years, leaving the equity to Rs 52 million,
Thus, the total equity would be Bs 94 million against which a total
of Rs 244 million can bc taken as loan from the industrial lending
institutions on the basis of 2.6 3 1 debi equity ratio,

3.4 The moncy borrowed can be paid back with interest and capital
after a reasonable period once the paper mill starts production from
the eigth ycar. The profitability of a paper mill complex is well
tested and does not recuire elaboration. The exercisé"can,thus;be

carried through.

4. Benefits from such an approachs
4,1 The benefits from such an approach to financing will be

manifold viz., inaccessible forests will be brought under production,
mixed~wood will be replaced by plantatioq?gpecies giving higher
production per unit area; forest industries and forest plantation
activities can be integrated; the required locational placement of
forest industries will be made in a rational manner; and the forest
resources will be used as a source for stimulating investment in the

public sector.

4,2 An approach to financing industrial development programme
based on the existing capital resources of the forests has been
detailed, This exercise may need more detailed scrutiny and each
State may have to change the parameters depending on the area.
However, the concept may be utilized to finance development
programmz ¢{ tho forest industries in the public sector.
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APFENDIX VIIT

ECONQMIC AND FINANCIAL ANALYSIS OF COJVERTING
MIXED QUALITY FORESTS OF LCW ECONGMIC VALUE -

A MCIEL
1, Description of Fores¥ Suggested Conversion s

l.1 In most of the States within the productive forest zones, areas

of mixed quality forests occur in lavge proportion. These forests stands
have a comparatlvely los econamle value at present but the areas have
much higher potential, At present the stands consist of comparatively
Llow proportion of vsluahle cconomic species, Thelr clearfelling and
conversion to valusble to valuablo stands of economic species would
rosult in appreciably higher production within a cumparatively shoxt
periad,

2. Existine Methed of T tation

2,1 These forests are being managed under various silvicultural systoms
viz, selsctlon, coppice with roservée and improvement follings, Samo
States havo alreedy tnken up large sealo conversion: of these forost stands
into plantation of quick growing as well as long rotation commorcial
timbor spocles with tho objoct of higher production per unit arca,

3, Ng‘gg for Invesiment s

TV  Thoso forests would require to bo sloarfelled and plantod on a
largo scale. Duo to paucity of State Government!s resources much of the
area in cach S8tato has still ramainod umsonverted, It would bo worthwhile
to take money from Institutional sector to finance devolopmont, This
oconomlc modol exaninos tho feasibility of finanecing the conversion

and plantation programme of an arca including phasing of loan roquiraments

and Intorost =nd cipital payment. It is prosumod mongy could be borrowed

gt 7 porcont.
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4  Exporlemcg !
4,1 Most of the States haveo cxpericnce of converting theso forosts
into profitablo plantations, The specics are known, tho techniques

of raising thom are also perfected and site suitability is known,
Excopting for pines, the largo scale introduction of which is constrain.
cd by lack of sceds, all other species arc well tosted now in most of

the States.

5. The Project
5.1 Tho projoets shall consit of identifying suvibablo arcas in cach

Stato within forcs% arocas specified abovo. Theso forost arcas will
bo cloarfclled, Arcas for cloarfolling will be so choscn that continuous
areas arc a\milablé for concontrated plantations, It is hoped that
tho clearfolling material will bo utilised and for this a close

link will bo oestablishod betwoen folling, plantation and utilization,
If industrics aro roquired to utilize this maboerial stops will bo
taken to sot up those inmdustries,

5.2 The project onvissgos taking up plantation of the cloarfolled
arcas in blocks of 2000 hoctares. For a 20,000 hoctaros ammual wnit
proposod, tho proportion of planting areas will bo as undori-

Eucalyptus or othor fést

growing Sppe - 8000 hoctarcs
Bamboo « 2000 hoctaroes
Pino - 4000 hoctaros
Taak - = 6000 hectaros

5.3 The targets of plantation ha'.VO boon basod on tho requircmonts
of pulpwood and construction timber, Tho objoet of providing cmplay-
mont to woakor section of peoplo has also bvoon kopt in viow.A: short
rotation crop of Eucalyptus or othor fast growing spocies and pine
will glvo a quickor turn over and consoquantly moro amploymont to

tho rural scctor which is ono oi‘ the objestivas of now forostry
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progrormes in this country, Although in tho scheme only four spoclces
have been considerod - other specios canetdlsebe included in the planbom
tion programo dopending on the axpericnee ot tho States,.

5.4 agrisilviculturc may be practisod in the plantation arcas for at
Least 3 ycars vhere possible, In the mddel this has boon considered
fcasible. Tho programc as onvisagod in the modol becomes sclf-sustaoin-
ing after 10th yoar although payment of infiorest and loon 1s spread over
‘bi.Z_Ll the 26th yoar, Surplus revenuc obtained after the 10th year caun
bo wsad for further develomment,

6. It mst be emphasised that the modol has been worikeld out on
ccrtain paramcteors, This is in no wéy rigld and each State has to work
cut its own cxercisc besod on the oconomic parameters provailing in
thelr rogions to arrive al more precise Project Formulatioﬁ and

bonefits and costs,
7.  Erojcct Costas

7.1 Various cost assumplions and the dotails are givon in the

accompany Statuncats (8.1 to 8.8) along with foobtnotes,

8, Prodogt Benofits s

8,1 Benefits from such a project will be replacing cxisting low quality
nizxod foreats Dy a moro valuable fast grown spocics giving higher roturn

per wnit arca both in volumo and value, It will also provide amploymont
to wenker sccllongof peoplo, Tho monotary bonefits and tho various
poromoters on which they arc based is givon in the accampanying stetament
including the detailed finaneial analysis (8.9 to 8.11).

8.2 Tho benefit enst ratios for Eucalyptus, bamboo, ping and tegk
plmntotions oro 1,23, 1,01,1,13 nnd 1.26 rospoctivoly assuming a

7 par conb discomt rebo awd the intomal rabtes of roturn varies from

7 1o 1D por cont



oce*en e

0%0°8¢

SIed X 01

0%0° 28 00v*Ov  0€8*¥0Z  000°00Z 000°09 000‘Or 000°0C  000°08 I03 12301
HDT1*ve - 001°G  082°L 0ZL°TZz  000°0Z 000°9  000°¢Y )04 020*s Ie3X Y36
0L8°2E -  068°F  095*9 YARS S 0000  000°%9 000¢p 000°¢2 ooo”m Je3X Y43ig
ov9° e - 080"  Ov8°G 0zL*Iz  000°CC 000°9  000'y  COOT 0008 Ieaj 1L
Q17°0¢ -  0L8*t  0TI°S ozL*1T  000foz  000%9  ouwo'v  oocte 0008 I8 Y39
08L°82 - 090°t  QOv'vy 0Ze*12z  000‘0C 0009  ooo‘v  oulle 0008 IBIA UG

w sIesk §

™ OES"GV‘T OQ*0E 0G9°L  002°IT  Q£9*96 . 000°00°1 I03 1el0L
U88*8e OSL'T  0GG*Z  089°¢ 006°02 ~ ©00%02  000‘9  000fy  0Qo‘e 20048 ae3} Yy
08692 012  0v0°z 099%2 088°6T  000°CZ  GOO‘9  0J0°v 00U coots 23} PIE
0%0°GZ 0£0°C  0EG°t ovZe 06Z 61 000%0z  000°9 000 *¥ oeo‘e 000°8 I8 K pUg
096°v2 029*t  020°T  026*1 008°31 0000z ©00'9 o000y 000°T 0008 aedj 3sI
099°6¢ 0S5°0Z 0IG°0  008%0 Q08°L1  000%0Z 000°9  000'vr  0CO‘Z 20048 13X 0

u 0% 6 8 L 9 g v 3 € ¢ R 1

3 uot3oezoxd mwnm wmmﬂuwam put

*039 2313 buip § mcw t -moib 3se}

SIN}TP ~NIOUT 2INY Huer autd m I3Yy3o0 I0

-uadxa 3 -Ipuadxo 3o Tenuuy | fesl | 1eotdor] § ooqueg 1 _snjdAteong

(0T+6+8+L°102) 3500 § 921330 § ~ueuajuTRW (Seit33eq ut)
3800 Te30l } Te3tded ¢ ‘juey } 33°3S | 3 Butjueid } soroads JusILIFTP I2pun BATY DUt UERTd [enuuy Ies )
(UOTTTITW ur )

(A1Tenuue sszejosy 00p‘0z 3O 309[0xd UOTIRIULIA TSPOI)

§1S0D JUSMISIAUT JO J0ATSqY UO RAUBIE]S

1°8



S2USWO3e3S 943 03 330N

L*3 0% 2°8
AxojeueTdxg 9yl ut uonId ST dn yeexq 3S0D PEITe}dq #

otZ*06 ATV i 089°1 096°1 009°1 009°t  00CZL 0C0*08 00008 12301
et 3777 0008 082°0 0008 08¢°0 0008 00¢°0 €008 00¥°*0 0008 000°3 0008 JI®dX Y16
Jvi®6 08%° 0008 082°0 0008 08¢°0 0008 UT0C°0 0008 00v+0 008 500°8  0CO8 JIe9A Y38
chv*6 082°C 0008 08c*0  0C08 082*C 0008 JGC°0 0008 00b*0 0uC8 000°8 0008 <IB3A Y3L
Ovt-’6  082°0 0008 082°0 0008 08¢*0 00G8 00C°0 0008 00V°0 2008 000°8 0008 I®3X Y39
ovy*6 082°0 0008 082°0 0008 082°C 0008 - 00C*0 2008 00v% 00C8 J00°8 0008 JIB3XA Yig
— 091°6 - - (08¢°0 0008 08¢*C 0008 O0CZ°0 0008 00v*0 0008 J00°8 0008 IB3R Uiv
3 088°8 - - - =~ 082%0 0008 0030 0008 00t°0 0008 JO0*8 (0008 JIea)X pIE
009°3 - - - . i i TG 0008 00¥*0 0008 000°S 0008 <IE3A PUg
00]-Adt} - - - T X = 7 = 00¥°0 0008 000°8 0008 JIB3X 3ISI
000°8 - - - - . = = - - - 000°8 0008 JIEAA O
i et t e il ot o6j s L 9 S v i€ 2 1 1
w ey ey m ey i . i *SI3S
.Hmn.m zad § xad P -11T0g
gy gest ge sy *ey Iad ey 10d butp
® R @ T OG ¥ =nTout
1s0) § BOIY $3S0) ¢ EB8JIY §3SOD $1BOIV | @ 150D st eaay {@ 1500 i eary oy zad i
(ETHTTH6 (7573 000T 4 !
+L+GHETOD) juowosetdey) "9 3scn | eaay.
1500 Te3Ol JIeajR 331 IBOA
Ie9A Yig Iesj yip IB9A vnmh IedL pug wo:mcoucwm.ﬁ butjuerd
$8I2308Y UT E9IY .
( (VOTTTT u3 mmw xSNIAATEONT JO SOUBUSIUTEH pue DUTJUe[d JO 3SO) UO jUSWAIe3§ 2°8



©)°g 0] g°g syuoWO4BYS oYY 03 egjoy LrojeweTdky eyj uT UGATS 6T dn ¥eOIq 3800 POLTRIOQ #

. gxco3x CT
006 *0T 006°0 000*8T 000°0T ooofo eIl
00T°T -00T°*0 0co? 000°T 000%3 JSOX U36
00T*T 0CT*0 0002 000°T 0002 J8of 138

o 0CT*T 00T*0 00C“2 0C0*T 000%2 Teex Ui

8 00T°T 00T*0 c02 000°T 000%2  J®0% U39
00T°1 00T*0 000¢?2 000°Y 000°2 IBOY UG
ouT'T 0010 000¢2 000°*1 0002 xeox Y3y
o1 00T*0 oo 000°T 000¢2 Yeox pIg
00T 0OT*0 0% 000°"T 0002 Ieoy pug
00t*1 00T*0 0002 000°T 000%2  TEOX 381
0007 - - 000°T 000%2 xwek 0
9 g 2 3z 5 SR
. 1. oxmqoey Jxed £5ITL001 ~ oxeqooy xod i SOJE400Y

(§+2 *100) cgtsy @ 450p | Uy vexy Ok *Sg ® 380D § U ®eay |
3509 TPI0L Xe0f 4S5] OOURUCUTIN . BuTqueTq ™oL

(CoTITTW UT °S¥)

»O0QUBE JO OOURUOYUTEY cqm Bupqueld JO 9500 UC JUSTOIVIE 3°R




— TR Smman Saa WL S —

1°8 o3 2°8 SJUSLR TG oyq 01 9qoN ' Lroquuet1day ut woald oaB STTEIR(Q %

£es8°0

R4S COST 00L°C 0v8*C 008°0 o0uB’T GCO®0% 000°CY  TE®I°L
BTG Cov®c 0ooT OUT'O 000F  OFT'G 00Ty OTTTO 000F  OGTTC COOv 003G 000 OCO°¥ 00OV XUOR 116
03T®g OCT™C U0V C3T°0  000F C¥I*0 OO O¥I*0 OO0  OCT*0 00CF  J02°0 00CT  CO% 000V ~IE9% U38
RT'C 00’0 UG CITC 0oOF  OFTC0 O0COF  CRT0 0COF  OOT*0 woOF  OuZ°0 000%  CCO%F 000V IVeX U3
OXT°S 00.*0 COCVF  OFT°0 000F OFT*C 000V  OYT'C 000V  OOT°0 00O CCR®O OCOV  000°% 000V I98X 139
oLy - - O1T°C  000F OVI*C  00CT  OVI'0O  000F  OOT°C 000F 0C3°0 000vy  000°%  Q00F JCoX T3S
ogg*tr = - - - OyT°0 00CT . OFT°0 000V  00T®0 000 uCZ*C 000  000°% OOV @O Uty
oFF*y - - - - - = GyT°C 000F  OCT®0 000V OC2°0 00CF  QCO0°% 000V JI9ox pIg
oogy - - - - - 2 = = O00T*0 000F% 002°0 00LY  000°%  Q00%F JTOL P
0027 - - - - - ~ S £ 00Z°0 COCT  0CO°F.  OGLP 9% 95T
oco*y - - - - - e - - - - - - QOO 000y | JITOX O
oT ¥ 9T [ Vi € 18y W ' ot 6 | 9] I T 87 § 1 v g€ 1 2.1 T
L 2 1 A 2
v 4 1 > <
(5T » v ! . . L b T Co
+CT+TT ¢ : i . . t . ) : . . : :
464246 2 1 ! : : ! ; . . } . ! " ovey I1od ! s
+¢°100) Ty ! v “ ) b v ey xd| rocotess !l
1800 4/CCT * S ”E\mm.mm_ Ju/ce sy ! , TU/Sgtey , TU/ag s L 0gUeg, i ® . '
TB905 | @ 35°0;¥0ay & $50), BOIV, & 3I°0) lvoxy ., P 9500l TOXY, @ 460D 3 WOIY, @ 3500 Ieay i asop ' voavy
. I007 1Q9 3  %00L va§  , JIBOF U f I0x PpIE JI90% pug IPe; 487 | SATRUETS 1 X80,

H

(UoTITTm UT °sY
(soxegooy uf weay

w £QUTJ ToO0Tdoay, JO OOUBUOQUTT, PUC SUTUETd JO 3500 Lo quomoguls  P°8

e — e —— ——



L8 03 2°*g S3juswWal=q8 ayj 09 930N AxojeurTdxd oYl U] USATS aI® STTeIa( *

0.6°93 009*¢ 0L%°1 0023°T 00L°3 0008% 000°C9 T®30L
090°9 009°0 000‘9 0T3*0 000°9 O0STI*0 000‘9 00€°0  000°‘9 008°*% 000°Q9 I®oX U6
020*9 009°0 000‘9 012°0 000‘9 O0OST°0 ©COG¢9 008°0  000°‘9 008°% 000¢9 IBeX yl8
090°9 009°0 000f'9 0T2*0 000°9 ©STI*0 0009 00E€°0 . 000°¢9 00%°%F 0009 IBeX UL
S 090°9 009°0 000‘9 0T2°0 000°9 0ST*0 000‘9 0080 000‘9 C08°% CCO‘9 I23X U39
™ 090°9 009°0 000‘9 0T2°0 000°9 ~03T°0 0009 00€°0  000°‘9 008°% = 0C0 ‘9 180X UaS
0909 009‘0C 000°9 0T2°0 000°S = OSL°0 000°‘0 00€°0  000°9 008°% 000°9 IB2X US¥
09%°g - - OTg*0 000‘9  0ST'0 0009 ~ 00€"0  000°9 008°% 000°‘9 IEeX PiE
0se‘'s - - - - 0ST*0 0009 00€°0  000°9 008°%F 000°‘9 IB0K PUZ
00T*S - - - - - - coe*o  000¢9 008°% 000°¢9 JedX 3sT
008%Y - - - - - - - - 008°% 000°‘9 IBX Q
gl , 1t . ot 4 6 w8 4 A i 9 S 1 b4 ) 5 ) (& s J.u.lt
(reed Tl “ " " » ” voeg aed ”
BrL+G+e /00T°S¥ i ' PU/GESYH ¢ 'eU/53°SY | PU/CS*SH | poay /00&°SY | '
“100) “© 1SCD ®aJY . ©3S0D } ey ” @ 1S09 .mmn«\“ @ 1509 , i ® 330D , ®aJy :
4509 , JeeX yzanoJg ' IBOX PITYJL | JIBOX DpUOOeg ; I®OX 3SITd H !
Te30] , JOSTTTAISI ! @edurueqUTBH ! SOUBUSJUIRK | 90UBUSIUTER ! 8utqueld ”umow

~(UOTTTITE UT °*SY)
(®2a83ooy ut ®OIY)

«¥ea] JO 90UBUS]UIBN ¥ UOT3BIUETd JO 13S0D UO juswel®lg §°8



€IJess DPTO oUj SUTUTRIUTRW SOPTSaq DPoppe ST esusdxe JIe1S #dU e Jeak Yowo
*o+1 ‘ugeouco 3uimols e se pspar3ed ear suoiyeiueld OYL ssnydAtecnd P yeoq ‘eutrd Jog °g2

*paurelUTBW ST [JeB1B UO0T3081q0ad
' JonJeedsely ‘Burquerd jo Jesk 9U3 IC J ATUO DPo3avYD ST JIBIS oYL tcoqueq Jog °T

~:I9DpUN SB qNO DPLIIOM USeqQ 8A®BY SjusweInbad SUTIIRIS TBOUUR OYJ

083°2 0200 000‘02  00%°2 00009  009°T 000°0%  008'€  000°08 JIBSX U6
09G°9 080°0 000¢8T  091°2 000 ‘%3 oW° T 000°¢9¢e 088°2 000%a. JI®eX Yig
n 0F8°S 080°0 000‘9T 026°T 000¢8% 082°T 000°¢2e 02G8*3 000¢%9 a®OX Uj.
S 0gT°g 080°0 000‘%T 089°T 00C‘2%¥ - 03T°T 000‘s2 (0} 2k 00098 I®8X Y39
00%* ¥ 080°0 000°2L  OF%°T 000‘9ze 096°0 000 ‘%2 086°'T 0008y a®OX U3¢
089°€ 080°0 000°0T  003*T 0000 0082°0 000‘ce  009°T 000°0% a9k ugd
056°2 0800 000°¢s8 096°0 000°%3 0%9°0 000°¢9T 023°T 000f2g a®ex pag
ovg°2 080°0 000°9 02L°0 000°sT 08%°0 000°¢3T 096°0 000‘%2 Jaeef ug
02e°T 080°0 000°% 08%°0 00042t 028°0 000°¢s 0%2°0 000¢9T aeax 3sT
088°0 080°0 000¢3 0%2°0 000°¢9 091°0 000 ‘¥ 02£°0 000¢s a1esk o
OT a 3 ’ 8 ] JA ﬂ S .1 S L ¥ 3 £ ! g T
(6+L+G+g ” i ' | : " i “
*100) *aIny 1+ ooqueg ! : ' ' ! : i
3500 , -tpuadxs + Japun *ey,/op sy Heal 'eu/0% s outd ®U/0P*sY 1+ snyddreond ,
T®30% ! JIe39,; IV | © pmoo“nmwnﬁ rOdY | @ pmoo“mm@zﬁ BOJY | ® 350D ; JI9pun BAIY , JBSX

(UOTTTTIW °SY UT 3S0D )

(seae3oay UuT ®BAIY)

JJe1g uo eanjTpusdxy TeNUUY U0 JUSUWBIEBLS 9°§Y



00%°g Cre?0 00002 . 029°T 000°09 090°% 000°Gy 09T7°2 000°C8 IBRE Y33
033°% 973°0 000°ST  8SV°T  000°FS 2.46°0 000° 9% $16°T 0CG¢2, TRof U:8
080°% 25T°0 000¢9T  962°T 000°sy ¥98°0 00C“ee 2L°T 00079 XX UL
0LS°E 89T°0 000°PT  PST°T  000°%% 9S4°0 050°83 8151 00Cf9s IPOX U9
090°¢ ¥1°0 000%2T 2460 000°9g 879°0 C00*%2 963°T 000¢gy ISR UAS
088°% 02T*0 000°CT  OT8°0 000°02 O%S°0 000°02 050°T 0CO‘0Y IBOX UIY

m ov0°2 960°0 000°¢8 8v9°0 000°¥2 22%°0 000°sT %93°0 cocfeg XEOX PaIg
0gS°T 2L0°0 000°g 987 *0~.000°8T  #R20 000%3T 8%9°0 0C0‘¥2 JBOx DU
020°1 870°0 000‘% $28°0 000‘ZT 91230 oocfe 2eh°0 coofgr  Ie9x 351
0780 $20°0 000°z | 29T°0  000°s  “OT%0 000 913°0 0008 I°EX 0

ar 6 8 4 9 S ¥ g 3 T
N8y
{o#S+2 100) sosuadxy coqueg sosuedyy JIJepun seswed T outy; scocuedxg sngdfreonE
cosuodxy 18307 Tenuuy JOpun BOIY  TEUUUY BRIy [OTUUY  JOPUN BoJy Teuuuny  epm very  JIEOR

(wOoTTITI™ UT *syg = 3500)
(sexB300Yy UT BOIY)

ooqmeg U0 JIe}S UOTI0e%01d
T8 UCTA0810Ig OIT] % SOTOULSUTIUO) SOPHTOUT — UASOUQD
Sumoa8 © se popIB3ex Buleq BRI® 9SOX0I Sexeq09y 000402

sTseq OU3 UC POJeTnoTed 8Ie Sesuedxe AousBulquo) TETUUY 4°§ JUOWSIFAS

Jo



137

Erplanatery note to Statements 8.2, 8.3, 828, 8a5, 846,
and 8,7

Establishment Costs: Eucalvrtus & Pine (per hectare)

1, Establishment costss The present costs for one hectare of
Eucalyptus

Details - Rs, per ha,
1. Plot survey and demarcation 4
2. Site clearance 3
3. Soil working by departmental tractors
(a) DPCL
Ploughing 35
harrowing 11
ridging 9
(b) Labour 4
4, Cost of soed 4
5., Nurscry cost 200
6, Insecticide 9
7. Foneing: (a) Material 75
(b) Labour 14
8. Transport 45
9, Planting and Replacemont 70
10. Harrowing ' 30
11, Seasonal staff watchers . 5
12, Tractors and implamonts - 1563

New purchase, purchase of spare parts,
cost of rcpairs

13, Huts for labourcrs 15
14, Roads maintonance 3
15, Wator arrangemonts and other labour

smonitics 10
16, Fortiliser 100

T ———————
797 or Rz,800
por ha.

Taking inbo consideration cost of roads, ote, an expendituro of Rs 1000/
por hectarc as Establishment cost is adopted;-
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2. ual B ure (St

Staff reqiirements for unit of 2,000 hocltores is proposed

as undort=
Stasf Nos, En ents Total for the year
D,F.0Q, 1 1,000 12,000
Ranger 2 350 8,400
Forestar 4 180 8,640
Forost Guard 10 140 16,800
Driver 10 150 18,000
Cleaner 10.+ - 110 13,200
Clerk 2 130 3,120
Typist 1 150 ' 1,800
R . 81,960

82,000 = 41 or ilm.40/ha
2,000

The sﬁaff suggestoed may not boe with the Forest Department staffing
pattorn, Normally for drawing up a cammoreisl projoct ovcrﬂoad on
taff siould be kept as low as possible. Honco the proposed staffing
pattorn; This is only suggostivc; There shaid bo no difficulty in
changing this pettorn, Tho high cstablishmont cost proposcd will allow
this adjustmont, |

3. Amual Contingencleg for 2,000 hectares

Bullding ront 6000
Postage and Tolophono 5000
Running of wvchiclos 15000
Contingonecies 5000
Rs, 31000

%ﬁ Rs, 15 por ha, (Approx,)

4, Harrowing Rs.35 por ha, 4

" basod on oporational costs ! For Eucalyptus

@ 38017050 / hour_ l and Pine

S. For . dser

10C plants @ 200 gns of Calecium Ammonium Iitrato por plant
bas 1 on 1000 plents por hocbare and Is.515 per tonno of
for liser the cost por heetarc works out to Rs,100/- por hoctaro.
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6. Protection 3 Firo Protection

Ono Firc Watchor for 200 heetaros
10 Firc Watchers @ Rs,100/= = 12000= Rs.6 per hoctarc
; 2000

Foads & Firo Lorrios - Maintenance
and cutting of fire lines = Rs, 6 per hoctarc

Total V mper hectaro
II, Fimt yoar maintonanco Eucg,mgz;gtm; Pino
Beating uwp of Failures Rs, 25 - Rs, 50
Grass cutting around
Plants Rs, 25 -
Rs, &0 Rs, 50

III.Sccomd year maintenance
Grass cutting around

plants Rs, 25 Rs, 25
IV¥.Costs in subsequont years (in Re,) per hectare
Eucalyptus Pine
YeaT| 5 4 5 10} 3 4. 5 & 10
Item N
Harrowing 35 35 35 i35 35 35 = -
Fortilisert - S - 100 -
ASSUMPTTONS
BAMBOO
Y, Establishmont costs Rs, 500
Ist yoar Rs, &0
2nd ycar . nil
3rd ycar to 10th
yoar ard thoroaftor No costs have becen assumod as the

cloaning operstion will take caro of -
the costs involved,

IX. For Bamboo aroa of 2,000 hoctares staffing have becn
adopted as per other plantations,

ITI, Immediately after planting -~ 1 Forost Guard for 100 hcctarcs
will bo omployed to look aftor, Amual cost is Rs,8/hoctarc.
IV, Building rentels and contingoncics charged without the building
(It is axpocted that tho oxisting bullding will 5239% » the
damand ) ’ Rs, 4/= por ha,
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Yicld: 4 Tonnes at 10th year and thcreafter
4 Tonnes/ha/cvery 4 ycarse

1. Establishment I%» 800 pcr hae

2, Staff lse 40/ha

3, Annual contingency Rse 15/ha

4. Harrowing Rse 35/ha = third year
8, Fertiliser Rse100/ha = fourth year
6. Protection Ise 12/ha

7. lst year maintcnance e 50/ha

8. 2nd ycar weeding around fse 25/ha

plants
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: leségp for Tapital Bxpsnditurd

Year Costs . }
o Year 20,28 i
5t Yeax 3062
2nd  Year 2,,_03' }
3rd  Yoear 2,30 1
4th  Year 1,?5' 1
5th  Year - {
6th Year .
7th  Year -
Bth vesp - i
9th  Year
Total 30,09 i
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Explanstory note to Statement 8.8
Machinery Requirements*

Cn the basis of Experience of U,P, the requirements
of machineries for an annugl planting erca of 2000
hectares has boen adopted, The assumption is thab
these machines have a life of 10 years ard the bulk
of the machineries will be purchased in the first
year.

The requiremsnts of the machincries will be as under:

' Anmal unit of 2000 hectares
Tractors

Year of -,  Ploughing A Whéeled Type | Harrowing | Resorve i
Plenting | Crawler 40-45 HP for  Wheeled typo L N 4 Total
55-65 HP Transportation : 40-45 HP 10rawler Wheeled

1
1 t ! I

Ist 9 5 5 2 2 R3
2nd - 5 - - - 5
5I'd — 5 - - - 5
5th - 5 - - - 5
Total ° 25 5 o2 2 43
Requiraments of other implamentss
i) Trailing type 5-6 Disc plough . - 16
ii) Trailing typo 4 Disc Flough - 24
1i1) 18 Disc offset Harrows - - - 35
iv) Ridger - 8
v) Trailer - 40
Year of Trailing typo Tralling type 18 Dise Ridger Trailer
Planting 5.6 Disc 4 Disc Plough offset
Harrcws
Ist 9 12 7 8 40
2nd 7 12 10 - -
Totnl 15 K 35 8 40

* Whilc cpportioning tho cost of machinery to the projsect in ecaleulat-
ing =tz of rcturn, the ontiro costs has rot boen included and serap
value rnd part utilisation of the machines and other works have been
ossuned,
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Capital Requirements for Machineries for 20,000 Hectares

Particulars No, of Price per Unit Requiremsnts
Units in Rs, Rs, in million

Igt Yagr

Trailer ploughing 110 75000 8425

Crawler

Harrowing & transport

wheeled type 120 35000 4,20

Machinery of ploughs 210 8000 1.68

H-rrows 70 3700 0.26

Ridger 80 2000 0.16

Trailer 400 15000 6,00

e S—
2045

m qu‘r

Tractors 50 35000 1.75

Ploughs 190 8000 1,52

Harrows 100 3500 0.35
3.62

axd feor

Tractors 50 35000 1.75

Harrows 80 3500 0.28
2,03

4th Year

Tractors 50 35000 1.75

Harrows 100 3500 0435
2,10

Sth _Year 50 35000 1,75

bt bt ——— et " s 4 =
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8410 Statement on Surplus Revenue from 10th Year
(Rs in million)

i t Yicld from
Yield § Thinning

Yield from finals

Year§ Leas g Yield % Harvest ; Total

t Rent 1 from from Pine i Teak g Pine ; Teak 3 (Cols2 to 8)

i { Eucala} Bambooi i i : 2

| jyptus i : 5 i

1 2 3 4 5 6 7 8 9

10 4,000 24,000 0,640 44800 0,960 - - 34,400
11 2,000 24,000 0.640 4,800 0,960 - - 32,400
12 - 24,000 0.640 4,800 0,560 - - 30,400
13 - 24,000 0,640 4,800 0,960 - - 30,400
14 - 24,000 1.280 4.800 0,960 - - 31,040
15 - 24,000 1,230, 4,800 0,960 - - 314040
16 - 24,000 1,280 4,800 0,960 = - 31.040
17 - 24,000 1,280 4,800 0,960 - - 31.040
18 - 24,000 1,020 4,800  0.960 - - 31.68C
19 - 24,000 1.920 4,800 0,960 - - 31.680
20 - 24,000 1.280 - | - - 25,280
21 - 24.000 1.280 - = - - 26.280
22 - 24,000 1,920 = - - - 25,920
23 - 24,000 1,920 - 3 - - 25,920
24 - 24,000 1.280 = - - - 25,280
25 - 24,000 1,280 - 16,080 - - 41,360
26 - 24,000 1.920 - 15,080 - - 42,000
27 - 24,000 1.920 = 164080 - - 42,000
28 - 24,000 1,280 = 16.080 - - 41.360
29 . 24,000 1,280 = 16,080 - - 41,360
30 - - - - 16,080 48,000 = 64+ 080
31 - - - - 16,080 48,000 64,080
» - - - - 16,080 48,000 = 64080
33 - - - - 164080 48,000 = 64. 080
34 = - - - 164 080 48,000 = 64,080
3% o - - - - 48,000 - 48,000
36 - - - - - 48,000 « 48,000
37 - - - - - 48,000 = 48, 000

continucde..



146

7

9

38
39
40
41
42
43

a5
46
47
18
49

60
to

69 .

364 000
364000
36.000
36,000
364000
36.000
36.,0C0
364000
36,000
364000

48,000
484000

48,000
48,000
36.000
36,000
36,000
36,000
264000
364000
36000
36,000
364000
36,000

480,000 480,000

480,000 480.000
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Explanatory Note to Statement 8.9 and 8.10

Assumption on Yield and Prices (Plantation Crop) per hectare

Price

Bucalyptus Yield at the end of 3
(10 mgaha/year Msh.I) Rotation of 10 years Rs.30 per m
and subsequent coprice
Rotation 100 m3
per hectare.
Pine 3
(15 mS/ha/year M.A.I.) 40 m®at tenth year Rs.30 per m

Thinning for Pulpwood
300 m3/ha at 20th year Rs.40 per mS
60% Sawn wood
40% Pulp Wood
Bamboo 4 tonne/hectare at Rs. 80/tonne

tenth and 1 Tonne/hectare/
year M«A.I.

4 Tonnes every 4th year

thersafter.,
Teak quality I/II to II/III
Year ' Thinnlng Yield | Price Total Final Yisld Price
' "Small ' Timber , Small Timber ; ' Small ' Timb~- @
' wood ! 3) wood ' Rs.200/ ' wood er(in Rs.400/
Com3) 0 ™) v Reia/mdimd 1t (in mS m3) | md
1 1 ' . ' ' . , (Tim-
' ' ! ' ' ' ' » ber)
! ' | ! ; Rs.4
' ! 1 : : ] \ . n3
' ! ! ' ; ' ! '(small
t ! [} ! 1 1 \ t WOOd)
10 40 - 160 nil 160 -
25 20 13 80 2600 2680 -
40 13 30 S2 6000 6052 -
or
G000 -
60 - - - - - 16 200 80,064
or

Rs. 80,000
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